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ABSTRACT 



This unit presents Materials to develop sons of the 
basic, knowledge necessary for grasping the coiplex processes 
associated with environmental relationships. Xt is divided into five 
topics: (1 1 Basic Needs ^i^if e?»the ^ 

plants and aoiajjls; (2) Food web^nhe interactions betweef^oif^a^silSj} 
(3) Observational Skills— ways people icatf beicoie lor*, of thsir 

su**o^4ift?M*i W 

collection} aai_ <5J Environmental chants, natural and jfan 
lnfluenced*~tW effects »an has on natural ^hang^^ 
there are behavioral ob jactives, student activities, .and teacher 
suggestions* Special teaching aids are found in the appendix. (OP) 
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The work presented or reported herein .was performed pursuant to a grant from 
he United States Office of Education. However,' the opinions and material 
'pressed, herein ,6p not necessarily reflect the position or policy of the 

S. Office of Education, and no official endorsement by the U. S. Office 
f Education should be inferred. ^ > 



Environmental Fundamentals 



- 1 Forewords V; r /, .' 

A common problem in today's society is the lack of undere^pditig of the basic 
' ecological processes involved in the various envlronmentbal problems j Ifc is the 
intent df the material in this unit to. develop some o£ the bisic knowledge ' 
necessary for grasping the complex processes associated with environmental 
relationships/ Every attempt should be pads to ifttefcrate the activiiiei iAto 
all curriculum areas, this unit is not" intended t^ dictate a given set of 
environmental beliefs , but to present basic information dn which each student; 
can establish his own environmental beliefs. t ' , - 

This unit is divided into five topics i ^ 

1) Basic needs for life A the biological necessities of plants and 
. . .. atiimals • ' , / ". ■ > . ;. . " :\'/ ' ' /; / > • • 

2) , Fojjd web - the interactions between organisms. 

3) Observational skills - ways people can becotae more aware of 
their surroundings. 

v > 4) Field trip - first hand observation and data collection. 
' 5) Environmental eha^es t Nature and Jlan Influenced - ^he 

affects man has oh the natural changes. • i 

For each topic there are behavioral objectives* student activities and 
teacher suggestions. To facilitate use of the material, t,he objectives are ; 
listed separately^ The nuribese in parentheses above the teacher suggestions 
Indicate which objectives the activity helps develop. Special teaching aids 
are located in the appendix. They can be removed for duplication and other - 
use. ' , ' r 1 *>/'.'.' •'• . •' ; , ' : ■ ■ ' 

Teachers are not expected to use all the activities presented in the unit. 
The basic or minimum material that can be used to accomplish the unit 
objectives is (*) starred* The starred activities or comparable activity 
should be taught. Teachers should feel free to modify or substitute activities t 
wjille preparing students, to accomplish the unit's objectives. For those 
teachers desiring to emphasise certain areas, the unit includes several 
additional activities. 
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UNIT GOALS AMD ' BEHAVIORAL OBJECTIVES ^ r 
Following tho f tudy of this unit, "Environmental Fundamentals i" each student will : 



1) 
2) 

3) 
4) 
5) 
6> 
7) 



Gain knowledge about the basic needs of plants and animals %/ 
* 60tte^ understand and a$preqUte the^al^ 

>for.li^ 

Incase his ability to observe using *the senses and ioncdptsV 
iVse his^ sensed and str 

Collfect^data ft^rt ^ ;b . 

Deyelop an appt^ j 
Explore the reflect of natux^l and mati^ 

environment* - : : ' ■' 1 •*> : * ■•t.;V v V ' 



the riethod by vtji<>h th^ 
and (5) tfchtf expected bet#Vi6r 



Tfiese . gtmls < are <f ur ther def ined through tho use of behavioral bbi^iy^e The * 
behavioral otjectivps establish a predetermined goal toward whiehU^tping is td 
be directed and by which attainment may be measured^ This unit lb Intended to 
develop a tnddnt changes in both the cognitive (knowledge) and the affective 
(attitude) domains/ The behavioral objective^ for this unit^contaitj: (1) exper- 
fences designed^ to /develop conditions^ tor achieving the expected behavior (learnt 
>ing activity), (2) therexpected criterion^nuaber of students who should achieve \ 
the behavior in ait average class (80 percent); » (3) the audience, fo^ which the > 
behavior, is expected (participating; students) V (4) 
evaluation will occUr; (multiple^choice questions) > 
(selecting the correct' answer). - . - •• * - ; y: 

The present trend in education is toward more educational accoimtability . 
Behavioral objectives help define Sbi^^ 

can bfe 'accountable* Student* learning is not all at the same level • , Vo 

direct recall of a fact requiyeis fewer mental manipulations than applying : 

concept td a new situation. One. system for. indicating the level o£^ 

of a' desired response -is* through the use' of Bloom' s taxonomy; The higher th6 

Bloom's number assigned > 6he higher the level of the competence with a particular 

Concept. Following are descriptions <?f each of Bloom's levels assigned to each; > 

objective^ * ' , .'"<-\:-" v""7> : - " ' .' ,Y • 



Knowledge Level 

1.12 Knowledge of Specific Facts 
1 21 Knowledge of Convention - 

1.22 Knowledge of Trends and 
Sequences • 

1.23 Knowledge of Classifications 
• and pateRories: 1 

1.24 Knowledge of Criteria 

1.25 tCnowledge of Methodology 

1 . 3t) Knowledge of Universals 'arid 
Abstractions in a Field 



1.31 Knowledge of Principles and 
Generalisations ^ • 

1.32 Knowledge of Theories and 
Structures 

Intellectual Level 
li IT) Translation v 
^.20 Interpretation 
2.30 Extrapolation 
3 • 30 Application ! 



V 



The following behavioral objectives aye intended 'to give teachers direction during 
the teaching of this unit. The behavioral objectives define only key iohcepts 
basic to the entire uivit. they do not define ail the learning expediences that 
will occur .v Th& stated behavioral objectives can be us^d by the classroom teacher 
to measure student progress toward the overall unit goals. \ : : 



iff' : o 
ERIC 



/■r^'-'. : "v-*.'- ' "\ . :- ; * * c^wm f K^'J|i : OBjmwiis •/ > " 

i ? . «; , Bloom's ; .'..„•' "' ,\ i 1 *? ■ r-7 ' . ^ ^f.i-v.v-': •. \-: 

' 1 The sjftdy of Topic i (Basic Needs of Life) vilkanable ,par ticipating 

/ y y , students en, a aultiple^choice Ration to select) " : : ■'-■J-y.. ' 



1.12 



1) v* i a>y tvo taenbers of I the set ; VaunUshfc > carbon dioxide » tfate* and- 
minerals as' materials. necessary for plants to'live ahd' produce £^4 • 



1 * 12 2) .y r any tvo raenbers o,f the set "food* water^and oxygenase basic . 

■' «. .. b ^°l?8ical needs- of man; ; > ''''M^M'^^''^-::. 

1*24 3), ; € /'prbvldiiig mat^rikl lEor growth' 1 ad dti important teason the body 

:? : . ■* needs food* .v. Cv-':'-:^'' ! ' ';. : 'jik&Mi 



2.10 4) ♦ . * the choice applying the concept M food eupplies material and energy *• ■ 

r v - for ^11 anii^aU ,f to a specific anttwli 8 ^ ; v ^ ; : 

■ ; 5 ) • ♦ • Vreleaae energy from food? an the reaaofi people me ?e*ygen y \^ 

!• 12 6) . .eany two menibera of the aet ,f, Veaovlpg vaate» lubtlcating'body parte > 
^nd cooling the body 1 ! aa the way p#ople,ua^ -Vait^t, ^vithin • Jih^bctdy *i V f ^' 1 

lel2 7) .a s J 'eunlight n as che source of energy fot all green fiX^nt8* , . ■ \. 

1.12 8) .* ."green plants", ae the sroup of o?gani^ «ap^!t>le of manufacturing 



The atudy of Topic 11 (The Pood Web) w£ll/enat>le , participating atudenta 
on a tsultiple-ohoice queetion to select an anawer: ^ /-.•'^: J >.<- ; 

2.20 9) ...applying the concept "green planta aupply energy needed for all 

animals 11 tb a set' of apecific animals. . ^ -"/^y^ • 

1*31 • 10) . . .applying the concept -'all plants and animals in a food web Effect 
each other' 8 livga 11 ; to explain the relationship between a set of - 
apecific plants and. animalae 4 ; -r^r'f:^ >V- " \' 

' { !• 24 11) ^.sfrotai a list containing different results of decay » M to release , 

material- for use by otfifer organisms" as the most important reason, for 
letting plant 8 6nd animals decays •* '■ 

1. 23 12) ... correctly labeling producer! consumer, and decomposer* in a food 
: - >; -,, .. chain. \* V. r < " ■ • ^ : :- v ; ." •;:.'- 5 " --i . a " -v^ . : ■ ■ • . • 

... .: ... . ••.•..,.•>•••'. *- ■ .■■.>.-. . , . .'.V;.- V -v 

: -1.23 13) . ..correctly describing the relationship between tw<?- organisms « 
* v (For example: hawk ^ mouse a$ a predator ^ prey.) - , •* 

2 #20 * 14) • > . describing the reiatlbnship between a aeriea of apecific organisms 
v v within the food web as a food chain • C* . v 

1.23 v 15) ... deader lbTng % a apecific common green ; plant aa a j^rbduce^ V 



pill? mm % : " m - -mmm p |®iiiii|p| 

^;v!;.^'' V ; " ,*X - ■ • ' ' -. • ■ : • ' -' ' - '' .'^v' / jr > .-/\ \ : . . V.-v vi , •. / ';' V.\. • ' . -Y-. * . ■ • ' .' : > : ' ? v vV\> 

••' - • . ■ . . . .• • - -v: ; -\ ■::!v;^ : ^^\;^':\-:->^>^;i: , ^v r: ^;v. : ^ ■•--;■>.:- v^/^^v," ...,■.■■>■«.■•.-, . -..v 

* .-. - s " v l> .' * •■' • * . ' , i - y * -.•""■.* : - • J**!. 

| Cognitive Domain Objectives (Continued) ; ' 

1«23 16) ♦,*indic^^ ; 
Ii23 17) * vindicating ttoy *Jfc^ 

■ > , . y u *' » ^y- # ^ v f "?f.>. ■ , .' , : 

2.10 18) # . *^dicatittft wh v 
population within a given ^^/^ ; • ' . 

j.. ^ * i>31/^^ 

lv3l : '-20) . : «Viii«iA6tt^^ of ener$jk f or .a£l living 

: r \ ' . ' .organise. ^ " ' ; ' '"V ,,,w ; - : m 

* ; The stucly o£ Topic ^lil^^MmUo 

V - students on a faultiple-choice question tV selecti 4''^' '* . . '• : ■ "[ j ' / 

. 1.23 21) .i.dn example illustrating; interaction. « '^^^j/ : :V. v * : v v - , v 

.1.23 • ' 22) >. .an ekaaple i;iUu9trj|t^ jt %V 

V23 24) vi.an example^ijlustrating either chai*^ 

? 240; ^ - ' s ^ v> > - 

2 ♦20 2*6) . . . a graph illustratirig^a population, in balatfc^ * ^ • ; n ^ ? " 

/ y 1 The .fjleld trip experience wiil enable parti|i^je|^^^^^^ oh a ^ ; 

\ multiple-choice question to select t < ^ ^ ^ *py«? « , 1 t ' ^ 



1.22'/ 27) ..."the condition of plant life" as the best indicate of , thd season.* 

1.24 28) ... M greater space between plants 11 as a reliable difference' between a 

woodland and grassland. . " : 

1.25 t 29) • • . (, animal tracks and signal as a quick tool for deteroining Which 
v y . animals visit an area. ' \. V • ■ . ' . - ■ v , 1 

i.25 ; 30)', . . fi leaves » bark ; and twigs" as the structures one would Observe to 
> - distinguish one species of tree froa another. ' 

, . ; - ? . - - , ■;; • . : :■- ■■ • ■ ' ■ : :"• v > " : - ; ■:■ ... • y; < 

31). ..v'age" as ihe reason bark of a larg^ tree looks different, than the 
- ' bark of a small tree of the same species. . * , 

The t study of. the complete unit will enable participating students 
on a multiple-choice question t<>, select t ^ ' V \ V 

2,30 '32) i /.a populatiotf^tin -a given^f.oQd chain) that increases as a result of 
* another population decr^asln^withln the food chain, . - * v 



Cognitive Domain Objectives (Continued) ■ 
2 . 30 33) \V. &0iili& cnange (iid a iiveh ' fodd/ch*in) that would cause a 

,. . fccampl'e: If, ©ere plants grow, the soil will be better covered and 



1.22 34) ...one of the living or non-living conditions that change with the 
seasons a lis^ including thr6^ seasonally stable- conditions. 

2 . 20 35} *'.;'. a choice applying the principle that ' plants prevent soil erosion . 

,2.30 ; 30 ...f row a food chain the/organism best able to provide food for 
_ " ' ' large numbers qf animslsv ~''' i:> -:" '/ '. u ..'"f /ts - »'•'•'"'' • 



1.12 37) ...green plants as being the largest group of living organisms. 

v - ; . • • ' •• * . • :. ' / ••• o • *> ■ .'. • ; . • ••• - : 1 ■ _ ':::^i.\qy. ' '(■■ v \ t 

1 .24 38) . . . "leaving mate/tale where decomposers can get to it" as the best 
. . . -\. way^ to make sure dead matter continues to recycle. 

3.00 y 3^) ...to select the choide applyirtg the condepl: that "all living organ-, 
isms depend on the sun as a source of energy" to a practical problem. 



1.32 40) ...a ctloice indicating that man influences the.rat;e and direction of 
. \ envirotmentdl chang^ 

• ■"• explains, man^s relationship td his environment. \ . > 

1.31 ,41) .^"natural conditions'' as the factor most influencing the location; of 
,« cities and fartis; "^".^'■'■■Y- r '< < ' : '•: -\ ?Y WYy^ 

1.12 42) J, .."ijhe living and non-living 'things around us" as the def inition of 
V : >' v;/ environment. : f~rfy'-^------ } . 'P'^]^Y} x '-v ri -'Y Vf^'-'^- l -r: :, v ; : ; v ;';: 



1 . V.v"- • ' - : ' ' . •. . " >•■'• ' s ' 1 • "'■■/ .'• ' * * - . ;• 

After studying the curriculum t taaterial included in this unit, students will.' 
1) Want to learn mpre about the envitfonraent. i 
Z) .Become involved in recycling activities. I ♦ 
3) Defend and ob$y eavirotwfcntal lavs designed to project our environment. 
4X Advocate reserving "open space' 1 aireps. * V/ / 

v ..w-* . v .v.« : ■■■^ ; ■ . v-. - . • - 

5) Hot intentionally destroy trees* / ^ v ; 1 ; ;. 

) 6) Discuss .with others pbservationsi they make about their environment « ( 

' P - Use all appropriate senses "when making comparisons, of specif lo things found ^ 
, : in the environment. • " s ' * ^ .• " : 

:\ . ■• i _ ^ ' '• • r,. J;'-. • '•* , r;-v; ; * : >\; y 'v 

8) Observe tiore living things in the environment. r l. / ' 

■ - ' • ' ; ■ ' - : ^ : " ' ; .; . 9 • /, <\ ■ ' Vr v/.. • ^ ' 

Relate their increased Interest in^the environment to th^lr use of more senses » 

10) Be concerted with oui^ present environmental conditions and the conditions ' 
that vould result if ^li our plants were destroyed . 1 ^ / \ 

:l Ailfi:^ ->v.l ;l '■ yy#-.- ^ • :." i;v ; 

11) Encourage 'activities that suppont 'the n bsiancs of : nature 1 ! ^ortcept; a 

12) Place a high fc rvalue on, preserving endangered species* ^ / ' 

■ . fs • r/: • y- - •• ; - , - ■■ v/.y-?v. yyy; 

% / 13) Value organisms like spiders, snakes/ and insects; y ; V 

/ 14) Express disagreement t with those that advocate indiscriminate killing of 
'/.';', ^ s^ake^ and Insects. j v. / v .*\ ♦ ' 

15) Not destroy thelhomes of "wildlife. y : ^ " 

16) Value plants and animals that are only indirectly related to'pan's ,food 
y f < H supply | as well as those that nan depends upon dijre^tly. n 

17) Believe that there were human behaviors that w^fc^ccep table 10»0 yeSrs 
ago that are not acceptable today .because tho^help contribute to our 

r pollution prbblems.V I ^ \ » v 

• j. r '-: / : '; : . ■ .. ; ' i ..v- ; : ' • ' V . ' ' ' :" ' . ' .'• ' s.»/ '."W : •. *•. >••.•• 

18) Support the Use of an. impact statement before man alters the environment. 

19) willing tb limit personal desires In favor of a better environment. 

' • k - v " \ .. 'i"vy^:;-- ■*;.■•■■ y • y : : v ' • ; 

20) ; Discus 8 their learning -experiences with parents and friends. ^ # / 



21) Reduce individual beha^ors that contribute to pollution prpb^ems. 

22X Agree with the statement, that people cannpt use the environment in any way . ' 
they wish. ' ^ 
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ACTIVITIES SUMMARY $HfeET 



TOPIC I • 

Activity :: ' • ' . ' 4 " ;■ " -v;,;- 
number , ; Topic ^ ^ ' 

It J Construct Montages 

1.2 Student Bnvlrpttfliet\tftl Notebooks ; ; v 
*1,3 \ tist Plant and, Animal Needs ' 

1>4 View 1 'Green Plants and Sunlight 11 x ; 

*1*5 Olass Discussion About Food Manufac- 
turing . 
1-6 ; \ Construct a Montage or Bulletin Board 

x illustrating F<?od Production » > 

ly7 GroOllJ^s -Under s|%ral 

Ejcperimink 
'1.8 Review Animal Heeds - 
*1.9 Discuss the Ways Animals Use Water 
l.lO Illustrations of Methods Animals Use 

Water to Cool Their bodies ^/V'v^v ' 
Ivll Demonstration Illustrating the Lubrlca- 

r ting Ejects of Water 
1; 12 Demonstration Illustrating the Cleaning 
Effects of Water Within the Body 

1.13 Discuss tjie .Water Cycle ? ^ 

1.14 Demonstrate the' Cleaning Effects of 
Evaporating Water '.^vrvi'.^iv,-- 

1.15 View u Hemo the Magnif icent 11 ( ^ ^ 

1.16 Determine the Amount of Water a Person Uses 
.1.17 Demonstrate the Amount of Oxygen in the air 

*1 ; 10 Demonstrate a \Use*for Oxygen by 

Burning a Sampl^ 'of Food Like a Peanut . 
1.19 Work With the f 'NASA - lost on the Moon 

Exercise U; ' ;: V ' •■- C: ;-W>-V* • 

• TOPIC II* 

2.1 Research the Needs, Habits, and. Life 
Style of an Organism • 
*2.2 Food Web Exercise ■ ■ 
*2..3 Defining and Illustrating the Pood Web 
*2.4 Defining and Illustrating the Food Chain 
*2.5 Discuss Producers « / " 

2.6 Discuss a File Illustrating Food Production 
*2.7 Discuss Consumers ^ . 

2.8 Define and Discuss the Role Of Herbivores 

2.9 Define and Discuss the Role of Carnivores 
and Omnivores • : ; .-;•'.•;'•.> * ■ 

*2.l6 * Define and Discuss Predator-Prey 
Relationships ' 



Behavioral Objectives 
the Topic Helps Develop, 



42 ' ; 

All objectives 
1, 2, 3, 10 
1, 7, 8 - y 
1, 4, 7, 8, 9, 



20. 



1, 7, 8 



2, 

6 

6 



1. 2, 



21 



2, 
2, 
2* 
2, 



4, 

6 
5 
4, 



2, 4 



8, 9, 10, 19, 21 

10, 10, 19, 20 

7, 8, 9, 10, 19, 21 

0, 9, 10, 12, 14 

1, 7, 8, 9, 15, 19, 
21, 37, 39 

it 7, 8, 15, 37, 39 

8, 9, 16 

8, 9, 13/16 ; 

8, 9, 13, 16, 18, 32 / 

/• 



20, 



13, 21 



*The minimum or basic material that will Accomplish the unit goals. 



Activities Summary Sheet- (Continued) ' ' \/ 

7 TOPIC II, , (Continued) '. f 

M^w ty « > ' Behavioral Objectives 

&™>»* -. : Topic the Topic Helps Develop 

2.11 View One of the Pilms illustrating 13, 21, 23 ; 

Predator-Prey Relationships 
-2.12 Define and Discuss Parasite-Host Relation- 13,< 2l» 23 

: sh|ps ■ ■ 'y ^ 1 . : : • m< .A ■ ■: • ^mi 

. ■ 2.13 View Parasite Life Cycles . , - . . ..-/T'- 5 .. 13, 21r 23 : 
2.14 Have Students do Research on a , f ' 13, 21, 23 

Selected Parasite '/- : /' : :;'y\..,. • .• ' • .'•'*•.•/ 

*2,15 Define and Discuss the Roles of Scavengers 13, 51, 23 - 
Hi Define and Discuss Decomposers ! 10, U, 13, 17, 21, 23, 3d 

2.17 Observe Decomposing Material '"' • 17.', 38, '" ■ 
*2.18 /Discuss Energy' Path ' 7, 9, 20 

-A Defining the Matter Cycle : ' ; 3, 4, 36, 37, 39 

*2.20y Discuss Competition : •:• • ■ ■ \13» 21 ' 
*2.21 . Discuss Adaptation v.'" 23, 20 

2,22 Reading and Interpreting Pood Web Using , 10, 12 - 18 

Pictures ' ' '.• ' ' • ■ / .. ;-»?;■; :. v V VV - 

2*23 Read Short Articles Illustrating Various' 12 - 18, 33, 40, 42 

Pood Web' Concepts ' .'• .:•.<•• ._«. : • -\ 



TOPIC III. 



7, 



*3.1 Briefly Discuss the Strand Concepts 21, 22, 2 3, 24 

*3.2 Observe the School Yard Environment using. 15, 16, 17; 21, 22, 23, 24 
the Student Observation Sheet '•"•/■• 

*3.3 Experiment With, the Sense: of .Touch 21,- 22, 23, 24 

3.4 Use the Blind Walk to Increase One Is Use 21, 22, 23, 24 ' : 

, Cf othe sense of , touch, ; ; vV ' , 

*3.5 Experimenting .With the Sense of Taste 21, 22 ; 

*3.6 Experimenting With the Sense of Smell 21, 22 i-w 

*3 k 7 Observing With the Sense of Hearing 21, 22 

3.8 Write a Story About a Tree • lb, 21, 23, 24 

3.9 , Increase Observation and the Use of 22, 23, 24 ■'. 

Adjectives Through Property Bingo 
*3<10 Student's Become Aware of the Amount of Life 10, 21, 22, 23, 24, 27, 

: That Can Exist in a Small Space by Doing a 28, 29 
• Quadrat Study , -" : .' f- ' - 1 

3.11 View, the film "What Ecologists Do" 21, 22, 23, 24, 40, 42 

*3.12 Observe the Detailed Structure of Plants 21. 22. 23. 24 

and Animals : *£; A-..< - - - \ . 

3.13 Discuss Student Observations 21, 22, 23, 24 

3.14 Studying Adaptation Through the Use of 23 

' Toothpicks ' , / ' ■:>■■'- '■■ - : ' 

3.15 Collect Data for Developing the Concepts 22 ?' 
of Variation and Similarity Through the 

Use of a Personal Data Sheet ' ■' 

3.16 Construct Histograms (graphs) Illustrating 22, 23 
Variation and Similarity; Within the Data f , 
Prom the Personal Data Sheet 

3.17 Observe Natural Patterns 22, 24 

3.18 Establish and Observe Change Jars 21, 22, 24 

■ : xvi - ■';'.' 



TOPIC III. (Continued) - 

Establish Plants and Animals in the> 21, 22, 23, 24 » 
ClassirooB 

Discuss Changes as Illustrated by - 10, 21, 23, 24, 25, 26, 42 • 

Populations • 

Construct Population Graphs Illustrating > 10, 21, 23, 24, 25, 26, 42 

Environmental Factors. Effecting Popula- - r , « .:,'v. 

tion Size & : ^$W&M$M ', /. $&'" : V 

Discuss ttfe Snowshoe Hare Graph as an 21, 24, 26, 32 ' 

Illustration o£ a Population in Balance • • 

With Nature ^i^ifjpv' ' A ^/v^-v- :v, \; *. > § WMM 

Discuss the Ring-Neck Pheasant Population • 21, 24, 25, 27 , 40, 

Illustrating ti" Favorable Environment • v v 

Discuss the U. S. Population Graph as art' 21; 24,- 25, 33, 40 

Example of the Changing Rate* of increase < , . r ' 

Calculate the Density'of the United States 22*, 24. 

Discuss the Kansas Population Graph as an v 21, 124 , 25, 27 ,33, 35, 

Example of How Environmental Factors A. 40, 42 

Affect Pppulation Size.. ' . • . \ / . . .. : > 

.•/•'"•• ',' l ' ':' , /topic iv ; \ r "•"-="'- -v- ; ' . 

: •.'•^••'•y:- v : •*•;• . • : .-. -'- .-vVi-'' .•■.•.''••■•»:.•;•.■.■.■.. ••: 

River Road Sites 1 21, 22, 23, 24, 34, 35, • 

• v " 40, 41, . 42 • 

Morning Observation Session y 9, 10, 11, 14 - 18, 21., .22, 

- ' •/• V j. '23, 24; 27, 28, 30, 31, 

•; .: : aa:- * ? a^/a 34, 35, 4o • \- \ ; 

Habitat Studies • ; - " r 9 -48, -2l,v22, 23, 24, ' * 

• V : ' •^Vi' : >^":y^^>-^^ , r-^V'- - '27 35,' 38 i 39, - 40, 42 - ■ 

•Return Trip • *. ,. ; '. • •»>,, • • , .. ' .'•"«'•'.-•' i ,', ";' • - fy„ i 

Observing Micro-organisms in the Water \ 21, 22, 23, 34, 42 ■' ^ 

Samples '. .. \ A*;;»/v.,/ ;a^;v^ 

Field Trip Discussion >. . *A11 objectives of 

, v X ' ;'''" v ' Activities 4.1; 4.2, 4.3 . 

Transfer the Data From Data Sheets to 22, 23 

Habitat Comparison Sheet ' ' • ' /~'V . A':H ^ /■•.S'! 

Discuss and Compare the Various Habitats 15, 16, 17, 18, 21, 22, 



23, 24, 28, 39, 40, 42 



TOPIC V. 



View One of the Films Illustrating v21j 24, 27, 33, 34^ 40\ 

Natural Succession' ■ ' ' ' ^'ii'V•T:•/'.i■l:..,^ :^:: 

View and Discuss Examples of Succession ; 21, 24, 40, 41, 42 ' 
Where Man Has Altered the Rate of Change o ' ' 

Examine and Discuss ilow Han Is Using and 21, 23, 24, 40, 41 v 42 
Influencing the Local Environment 

Students Examine Their Local Environment . 21, 22', 23, 24, 33, 40, 

41, 42 < 
Discuss Pollution Caused by Each Family 40 ' 

Paper Collecting • . -'i$S-)-:3\ > ■ " V 

Aluminum Collection . v 40 



• ENVIRONMENTAL PUlTOAHElrtALS ' • " " , ° • 

Suggested Time Line for Unit Activities 

Before the field trip: ', ' ; 

X Arrange the field trip '^ate, with the project staff 'as early in the 

school year as possible. '*' , ' ' 

Obtain approval of the field trip date from the building principal. .;" 
, • ' Contact the; project c-ff ice concerning student pre-teets before „ • . 
•■ . . . teaching any of the un'^t. ' ■•■,'•'■.•'/''■' " ■ 

'. • • ' h ' .'. '-Y:'' .' ■ . ■ ■ ' ■ -.; '''.'^-'v- 

X to 0 Teach the starred activities of Topics I, II, and III of t;he unit before 
goAg on, the field trip*' Time. Required will vary with each class.. 

• ••• ' . • ':■"■■'{}/'' ' ' .,' - ' -Y^' P",- ' ;V V'"' ' *•'.>'••-' '{••''' 

10 Prepare copies. of the parent letter or field trip permission slips,. 

' ; .. , v ...... directed by ■ the principal.', ;'• . ' ' ;. ,' ; ' . ; s /-" ' 

7 Send parent letters, or permission slips home yith students. , v * V 

Invite parents and yout? principal to go along on the field trip. 

5 Iteke copies of the data sheet for use on she field trip (two copies 

per each student) \V \ ' . 

.4 Discuss with the students the field ttip day's activities, this - 

information is in Topic IV of the unite v^- 

3 - Becomci familiar with the Activities immediately following the field trip 

2, Locate and become familiar with the microprojector for use following ; 

the field trip. * y. : -'-y^t? : ^ . 
' ■ \ ; , r %r ;,-;;fr';. 

1 ' v H4ve signed parent permission slips , for each student, if required by 
your principal • > ' r ' - r 

Remind the students %o dress for the outdoors and to bring a sack lunch. 

Fiel^ Trip - " : ' ,vA:;v '>■■:."; • s' -^V :•. v v * 

0 Place a name tag on each student. : > " • ' 

See that each student has (l sack lunch, ballpoint pen or. pencil, and 
V water sample bottle (optional)* """'y-^V ■ : . 

~ " "^Oiyir^th'e^" dS"6^efi^£W"~C6 r ' J l:Ke"" pfoJe^^S'tdFf before leaving the school. 

Collect cider slush money, if your group is ftbing to get a cider slush. ' 
. 1 Have the students use the restroom before leaving the school. 

Ifaye the students ready to leave by 8:50 a.m.V^ 

Following thirField Trip: y ^ - ' 

-1 View the microorganisms in t the wat^r samples using the microprojector. 

~2 Tr^hsfet data from data sheets to habitat comparison sheets. ' 

Discuss the variations And similarities /in the habitats. 

-3 to -X Teach the starred activities of Topic V. v 

-X Administer tlje posttest as soon as you have completed teaching the 

V unit (call Ae project office when you are ready to test) _ » 
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The filaa found in this unit ere ioca^ 

tfavi your media specialist obtain tH^i^fM'-^v 1 ^ 'l•i^^^ r «il^^^^lil^^VlMl , ; - * -V« 
they were readily available. and illustrated the desired concepts . #th*i tiXni can . j 
be used with equal or better results. Bef o*e using any: 'tf^AMfftlS^ fi**« itf . ,'' 
the classroom, ■ read ■ %l&::M^i&:jfe&M& btwftlfli^^ ; •■ « 

help you select thoee that are beet suited jot; ]*ur i^th** # *. 
your;.: students. The" vorde *or disc^ion a^/o>af tien£ ip#!g43«<*S^ ^ 
are not intended to be a couple te guide, * - l - 

atudente during viewing end discussion 



Before the students view the fii»» direct their Attention toward the Specif lev ■.: m \% 

Concepts or ideas you want the* to gain,* otfarvisli thijf ton* to* cW vaWa'; ? w ? \ $ 

"aiovie." By stopping the fUa during ; ths viewing, amphaaie /can be *4dsd to >' $ II 

special concepts or examples > Another useful tool In .staving shotft f&ms\>3* 'mM i M 
show ths complete film, have a discussion* " — - 
everyone looking for those specific exempli 
CUteed.- / ; ;^V ; '^M^^^ ^ 



The supply of fllmstrips avsiUMe ttot c^ 

material are too numerous to list • tour aedia flpeciaUet has available a Hat of 
f ilmatrlps locate 

Inge f,6r your use. u The Ecological Cri«el^ , fUaatrip Wt baa been purchae^ 
the project and is available to all classrooms. .> The * $1&Ww&l&^\&% r 
uiation Statistics, 2) Population Trends*- 3^ Some 
A) Evolution and Extinctions ; S> Pesticides; and $) Pollution. i 



FiltMl Illustrating Food Productions 
Creett Plants and Sunlight • • > v; r ., 



Learning About Leaves a » . ♦ > s * • e : ** > e ♦ > • ♦ ;V ;>: : v v Y--; v : *~*y*. 



Plants ifeke Food 



A-5 



, Filw IllyatratinR Various Forms of Energy 
Fron 



Energy From The Sun 




■>t<5 




Film* Illustrating Variation . 
* Fungi ♦ v : .^v.\ : .-;..- : */V ♦ . »'.-•'' ' *ft^^te^'^>; : I> *. 5:* - 

; Why Plant* Grow Wh«« Thay Oo . . s i.'l^i' ^.<fU.li^'.? '^^^.t^V^^S^-^B^S ■ 
. I Bow datura Prptacfca ^IjMda. > ,* ; ,« • • • > • -* •> ^ t .* • = ; *<~ty \ • 



What Bcoloeiata Do . * , . . . . . . • * • •/ • • * 1 * *'* * * ' * * * • 



If O v.-'. 



GREEN PLANTS AND SUNLIGHT 

ll min. - color— EBB Corp, 

.. \ V'.- . . , , • ' /- - v-\ * \ 

This filta* does an excellent Job of illuetta£ing the process by which food is 
manufacture^ within green plants *i A series of experiments are illustrated, some 
of which could be performed in et claesrooo. As wi*th most films, you will need to 
emphasize the point that only green plants, not animals, have. the ability to manu 
facture food, , 

New words and words for discussion? 

photosynthesis Chlorophyll 
stomates s sugar 

4 starch , v * oxygen } ^ 

Suggested questions for discussion: 

1) What type, or group, of plants produce most of the food within the oceans? % 

2) How deep does, sunlight penetrate the ocean surface? 

3) Where does the* energy stored iti food comk from? s 

4) tthat^ material is made. by green leaves When exposed to sunlight? 

5) Why was starch found only in green leaves? 

6) tTtat does a green plant need to make food? % 

7) Which is nade fir^t, sugar or starch? > 

8) Where does the oxygeji go that is produced? 
Can greeln plants grow without sunlight? 

10) Where does the carbon dioxide used by the plants come from? 

• * 

11) Where does most of the food production occur, in the ocean or on land? 

12) Why were the leaves placed in hot water? 

13) What affect did the alcohol have on t^e leaves? 

14) when iodine turns material dark, what does this indicate is present? 



! LEARHIIKJ ABOUT LEAVES 

16 tain. - color » EBB Corp. 

* • • *<-'„ ■ ., . ' '.' " '■■ V : -'' ; ' - ' 

This film shows several experiments related to food production within the leaves. 
§ome of these v experl^ent8 could be performed In th« classroom;; The iiln does a 
fairly good Job of explaining the materials needed for food manufacturing and how 
these materials are /.used by the plants. \ - 

You^will. need to emphasize that oniy green plants are capable of capturing the 
sun 8 energy and making food. If you repeat the experiment using alcohol > do not 
f>et alcohol 'near an open flame. . . 

New words and words for discussion: * \ / / . , 

.• • ., * • . . . 

chlorophyll food 

time lapse photography leaf scats - 

' • starch , \ . energy 

Suggested questions for discussion: 

' ' v ■ ' /; ' • ■ v « - •' V /■"■■■. 

1) In what p?rt of the plant is sugar formed? \ > : k 

V . v -M '* x . * .. - 

2) What materials aye used by plants in making fopd? 

J, „ ' • , 

3) Why do they tak4 the chlorophyll out before testing for starch? V 

4) Finding , starch In a, leaf proves what? T 

/ ■ , c 

5) , tHiy do plants thar live/more than one year store food in' their roots? 

6) Vhy is food stored in seeds? o * 

7) Do all plants make food? 

8) Does the shape of a leaf affect its ability to make food?/ 

$) Will plants grow in the (Jjnrk? 

10) Can all colors of, light be used by plants to make food? Mow could this be \ 
tested 7 

11} Could a^im^l life exist without green plants? 

12) What should we do with leaves when they fall from trees? \ 
Sugg^stecf follow-up activities: 

' - . v . ' ' 

1) '-?!ake a classroom leaf collection. Caution the students about collecting too 

many leaves from one treef 

2) Compare several leaves from one tree. Are they all the same shape and size? 
* < * 

3) Use iodine to test various food* for starch. 

4) ,Lis£ sot&e plant roots we eat* 4 

5) Grow one plant in the light while a like plant is grown in the dark/ ' 
) Collect some twigs and view them for leaf scars. 



PLANTS IIAKE FOOD 

ll ttin. - color - Churchill ^ 



.Use? animation in portions of the film to help illustrate how plants make food* 
, Veity basic , btit well explained for an introduction. You will need to emphasize 
only greten plants are capable of producing food and tfiat all animals depend on 
the preen plants for food.. Contains some experiments that can be performed in 
the classroom* 

'Hew words and words for discussion: 

Carbon dioxide root hairs 

.chlorophyll starch 
minerals weeds 

Suggested questions for discussion: 

I) How do minerals get into the plants? 

, ' '. * ' ' 4 ...... 

^2) What function do the root hairs perform? 

3) !fhat function does the stem perform for a plant? 

,4) Do all leaves have the same vein patterns? 

, 5) In what form is food stored by plants? 

6) Are weeds important food producers? 

7) Diagram a plant and label what each part does in the production of food. 
3) Can leaves make food at night? 

9) -What- are some of the consumers shown in the film? 



ENERGY FROM THE SUN • A ' 6 

U min. - Black and White (older Ilia) - - BBE Corp . 

A good film shoving how everything depend* on the *un for energy . Delves Into the 
different ways energy is captured and used on the earth; $reen plants* water cycler 
winds, coal and oil. It gives a quick review of the food production within a green 
plant, but is no substitute for the other films dealing with photosynthesis . This 
film will be very useful for those teachers wishing to expand on the concept otf 
energy and its uses . The teacher will need to give simple definitions of such 
words as chemical energy i molecules, and radiant energy* Do no ^ have the students 
look at the sun even with dark glass as suggested in the film. When the film 
discusses the rmo -nuclear reactions, just explain that it is a react^ojythat releasee 
a lot of energy mostly in the form of heat and light. 

Suggested questions for discussion: 

1) What would the earth look like without the euh? 

2) What do we get from the heat and light sent out by the sun? 

3) Is the sun burning itself up? 

\ . * ' • ' . • ^ 

4) What happens when water molecules are heated? 

5) Does it take energy to evaporate water? 

6) Does falling water contain energy? ~ / ' s " 

7) What is the only way food can be manufactured? 1 

8) What is the source of all energy on the earth? 

9) How is coal formed? x 

10) Uhat patterns would you expect to find in coal? 

11) Do plants decay when they form coal? 

12) How is oil formed? v 

13) What would be true about the decomposing process if coal and oil are formed? 
Was the material completely decomposed? 

14) Can man create energy? 

15) List some ways energy is stored on the earth* 

16) Does the fuel user! by the family car depend on the sun? 
Additional Activity: 

Find material telling about new ways man is using the sun's energy. For example - 
to distill water. 
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FOOD GETTING AMONG ANIMALS A-7 

13 Min. - Color - Moody 

"Food Getting Among Animals 11 Illustrates five different predator-prey relation- 
ships. It does an excellent job of illustrating hpw ;the organisms are adapted 
to locate and capture their fopd. It also briefly explains how some of the 
animals are adapted for protection and locomotion within their environment. You 
may wish to view this film, discype some of the questions, direct attention 
toward certain portions, and view it a second time. The information about the 
rattlesnake will need considerable explanation if students are to Understand it. 

New words and words for discussion: <\ \ 

predator prehenaive 
prey ref ractiqn 

v vv ;^rttective coloration infra-red rays 

Suggested questions for discussion: 

1) IJhat is, the predator and the prey in each of the illustrated relationships? 

2) Who benefits and who loses as a result of each relationship? 

3) What special adaptations does the anteater possess to aid his food gathering?, 

4) What organ does the 7 rattlesnake use to locate food? 
V 5) Does the barnacle chase its food? 

6) How long is the chameleon's tongue compared to its body length? 

7) What is unusual about the chameleon's eyes, feet arid skin? 

8) How are these unusual structures helpful to the chameleon? 

9) Would you' expect to find an anteater in a grassland? 
10) Do you think rattlesnakes will eat dead animals? v , 



THE WOOD DUCK'S WORLD A " 8 

30 Min. - Color - Ducks Ununited " ' 

The struggle for survival during a year in the life of a wood duck family, la 
illustrated. A realistic presentation illustrating everything from competition 
for nesting sites, to death of the weak, and on to ptedation, . Emphasis is placed ! 
on the fact that more young are produced than will survive and how * balanced ■ .h 
environment is maintained without man's influence* 

New words and words for discussion: 

, Carnivores Competition Population . 

,„ Scavengers Predator Adaptation 

t * Balanced Environment ; Prey 

Suggested questions for discussion: \ , 

1) If all the young produced by Animals lived, what effect would it have 
on the balance of nature? 

2) Why do you ttiink the male is often more colorful than fche female among wildlife? 

3) Why are most young of yildlife hatched in the spring? 

4) Where is the only place wood ducks will nest? 

5) What are some competitors for the duck's nest sites? 
.6) What happens to each of the ducklings? 

7) What do the ducklings eat? , 

G) What do the adult ducks eat? , 

9) What predator-prey relationships are illustrated? 

10) Is man a predator? ' ■ 

11) tlhat adaptation helped the hawk capture the duck? 

12) Should man kill the predators to protect the ducks? 

13) Diagram a food chain illustrated in 4 the film. 



NATURE'S HAL? ACRE 

30 tnin. - color Disney 

Excellent color photography of natural situation. Moat of the film is showing 
apring and ouraner conditions. Emphasis is placed on various ptedatdJr~prey Y 
relationships that could be found in most "natural" areay, The concept ''some 1 , 
must die so that others mayr live, 51 is well illustrated. The f lint does a good', 
job of illustrating the variety of life that can exist in a small area. Some V 
bird sound* are recorded on the sound track. A quick view of the plant and ,,' r 
animal -changes through the seasons is giv$n . • I 

Suggested questions for discussion: r £ 

1) List some predator-prey relationships /$hat were illustrated. i* 

2) Diagram some food chains and food webs that were illustrated. 

3) tFhat example of a parasite-host relationship was illustrated? 

4) What were some examples of competition between organisms? 

5) Describe some structural adaptations that^ helped predators capture their prey. 

6) Can a plant be a predator? < , 

7) tJfcy do some species produce a large number of. offspring? 

8) *?hat type of materials tfo birds use for nest building? 

9) In what season are most new offspring hatched or bom? , V 

• - \ " > 

10) *Jh$t are some examples of how plants and animals were affected by changing 
seasons? s ■ . ■> . - \ 

11) IThat are some patterns that exist within nature? j 

12) tfhat' would be the result if all offspring lived to adulthood? 



LIFE STORY OF THE GRASSHOPPER A " X ° 

il Miiti - Color - EBB Corp. 

The grasshopper life cycle and its role within food chains are illustrated. Good 
for showing interaction between organisms* 

Suggested questions for discussion: 

1) J-TUere can grasshoppers be found? * 

2) Does the grasshopper compete with man for a food supply? 

3) What are the major' body parts of the insects? 

4) How many eyes does a grasshopper have? ' w | 

5) How many legs does a grasshopper have? 4 ■ t 

• v ■ . • • ' * S " ■> - :| * 

6) Does a grasshopper go away' or toward light and sound? 

• i > ■ . • " 

7) For what does the grasshopper upe its tympanum? 

0) Would a grasshopper drown if its head was under wat$r? 

9) Describe some of the grasshopper Is adaptations that help it survive. 

10) Diagram a food web as illustrated in the film* 

11) What are some animals that prey on the grasshopper? 

12) IJhy does nature have the grasshopper lay so many eggs? * 

13) Where do grasshoppers lay their eggs? 

14) How many years do grasshoppers live? \ / 

15) Why do grasshoppers 1 molt? 

16) Do the young appear the same as adults? 

17) - Is the use of chemicals the best way to control the grasshopper population? 

18) What are some problems resulting from the use of chemicals? 

19) If all grasshoppers were destroyed what animals would be affected? 
Additional Activity: 

Do some research to find out if grasshopper populations have ever been an important 
problem for man. 
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V UPE IN A POND 

11 Min. - Color . coronet 

Easy to understand. Shows the organisms and their interaction "within a 
typical pond. Illustrates the life cycles of^some insects associated with 

the ^oWoT'Cood exawle df the f chilinri#ithin the pond. Would help 

student understanding on the field trip. Could be fplloved by etudenj 
reports about several of the organisms illustrated . 

- : • ./ > ' * *>*■■■' . V / • 

Suggested questions for discussion: / 



h": 



1) tfhat is a pond? \ 

2) Mhst type of tfife is most common in b p^td? 

3) Could animals live in a pond without plants? ; 

4) What are some vays to study the life in a J>ond? 

5) Why are the microscopic plants and animajts important? 

6) Diagram some food chains that are found ift a pond. 

7) What special adaptation does the dragonfly^ nymph have for capturing food? 

8) I 3 the* dragonfly riymph a predator? 

9) Name some animals you would expect^ tft^^hd\ in a pond# 

10) Is it bad that one animal eats another? / ) .' 

, . .<■--'.. . x ■ \ . ■ 

11) Does man fit into any food chains involving the pond? 

' \ 

12) How does man's actions affect the life in, ? a pond?. 
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POND AN DIALS 



11 Mlii. - Color <- Coronet 

A good file to show before the field trip as it shows methods for studying the 
organleita found in tho water samples they will collect • In addition to. the 
microscopic life of a pond, the filn also views '60me of * the larger organisms* 
Students may* wish to do further study about some of the organifos illustrated? 
Several micro-organisms 1 name a are given, but this does not create much of a • 
problem.; ; --. '.<;. ■ : ^v,: >•/.■•.. 

■ ' , , . ■ - * • • . ■ / . . • • • * . * 

Suggested questions for discussion: . , • 

1) What do you think lives in a pond? (Use before showing the film) 

2) Why are some of the larger pond animals hard to see? ' \t. 



3) Describe the areas within a pond where most of the animals live. Why are 
they in these locations? ; > 



4) 



Diagram some food chains that can be found in a pond. 



5) 



6) 



What are some examples of p* editor-- prey. relationships? 
Can microscopic organisms contain chlorophyll? 




9) 



Describe some of the food gathering structures of pond animals. 
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k SECRETS OP THE ANTS AND INSECT WORLD 

13 -Mitt* > Color - Disney 

A very Interesting f lite, to. view* It illustrates the variety <?€/rol0S *ithitt;att 
doldii^ and ths interactions < <if < ants with other otfeanl$ms« - ; v / ^ 

Suggested questions for discussions , 

1) Does each ant perform all duties within an ant colony? 

. 2) How do the honey ants store their honey? 

3) Why are ants called subterranean organisms? \ 

4) Describe some of the various roles the Individual ants perform* 

5) Diagram some fobd chains of which ants are a p a^rt* 

6) What are some example* of predators that use. 'ants for prey? 

7) What are some examples, Of prey for ants? 

8) How many legs does an ant have? ; / • . 

9) What structure is most Important to the ant for use In self -defense? \ 

10) What do the black ants want from the red ants when they attack? 

11) Why did the honey ants gather portiotiei of green leaves? 

12) * Describe the life cycle of an ant. » • 

- 13) How many different kinds of ants are there? 

14) Are ants beneficial to man? How? 



"> SURVIVAL OF THfe KIT^OX A-14 
ISMin. - Color j ournal ' > 

THls fil# ehoWs the' struggle the kit fox goes through in order to survive, with 
emphasis 6h its obtaining foodV The film brings out how man! unknowingly "destroys 
the balance of nature and, as a result, is destroying the food source of the kit 
fox. The film will need careful discussion to briKg but many of its worthwhile 
points. Good for showing the interaction between animals, r - v i w v > 



Suggested questions for discussion: \i 



1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 



Why do people change the land where they live? > • .( 

What animals are prey for the kit fox? ^ * ■ , i;; 

When are kit foxes born? - i ?v • < 

How does the kit fox help' torn? .>\ • iv : 

Diagram some food chains ltr which the kit f dx ; is a p«vt? 

What do the field mice eat? ' i 

What adaptation helps the kit fox obtain food? • 

How do animals adapt to Survive the winter? , 

Hw does the kit fox store food? * < 

l/hy were the kit foxes scratching themselves? ^ 

What are s^oe of the natural enemies of the kit fox? 1 

What is the greatest enemy of the kit fox? 

How can man's use of insecticides harm the kit fox? * u:- 

What additional problems will man have if all kit foxes disappear? 
What are two other names given to the kit fox? 



■■7. ..... , . • A-15 

" ' WORLD 111 A MARSH' . ' . 

30 tain. — color - McGraw-Hill 

t hifc f ilir is very colorful , and generally easy to follow* Teacher guidance will 
be needed to review the large number of concepts illustrated* Most o£> the natural, 
relationships i except decomposers, that vtould he found in any habitat » are Included 
In this illustration of marsh life. , 

Suggested questions for^class discussions 

1) Is the dragonfly a predator? 

2) Can the dragonfly be prey? For what kind of animal? 

3) What are some examples of competition? (for mate^, for^ fobd>, for space) ... 

4) Where is the bullfrog's ear? 

5) Why does the big sack form below the Jaw of a frog when it croaks? 

6) If there are 200 frogs in the pond one year, how many do, you expect the next 
year? v * . < v * * 

7) IJhere does the dragonfly lay its eggs? i" 

c 

8) Why do people destroy areas like the marsh? 

9) How does a marsh help the area surrounding it? » 

10) Do all frog 8 make the same type of sound? 

11) What animal eats dragonfly eggs? 

12) In what part of the country was this film photographed? ' 

13) What type of plants are most common in a marsh? < 

14) "What are some predator-prey relationships illustrated in the film? 

15) Are any decomposers illustrated in the film? 

16) Hame some producers found in a marsh. 

17) How is a frog and duck similar? 

10) How does a baby duck and baby blackbird differ? * 

19) What eats frogs? v 

20) Describe the life cycle of a dragonfly. 

21) ,Name some special adaptations of anirials that live in a marsh. | 

22) What kind of food does a duck find in a marsh? - 
A 3) What kind of life can be found on the bottom of a marsh? 



24) r ' What ie larva? . \ " 

2$) Why do male bullfrogs fight vith each other? 

v . t ; ./ .'• , ..> '.- >• ,*« * ... • .. 

' 26) What type 'of nest does the grebe build? 

27) Do. all eggs hatch and survive? v 

" * . ' it : ■ r * * 

28) What la necessary in order to have a .narsh? 

29) Why do .the birds' chirp at night? [ ; ^ • 

30) Describe four food chains illustrated, in the film. 

V 31) Diagram a f ood web f or a m^tsh fiimilar to the one Illustrated* 



SUCCESSION PROM SAND DUNES TO FOREST ~ 

16 tf|mv- color - EBB Corp. * •) <* 

• ' • . V. : \ ^' - 'i 

This, film was produced on the south side of Lakd Mich iw^ w^pe various stages in 

the change frbm Sandy beaches to forest areas can be viewed . * Factor's bringing 

about ch^nees from one stage to the next, and the liffe associated with each st*$e/ 

or type of habitat 16, illustrated. V : 



New words and words for discussion: 

ecological succession 
climax forest 
humus 

/" ■ ' : > 

Suggested questions for discussion: 



blowouts 

.pioneer community 
drift 



L) Why are more complex food webs associated' with a climax, community than with 

* '£ a pioneer community? x ^, 

2) Does succession ever stop? 

3) What is an example of an early pioneer plant? 

4) D6es the animal life in the area remain the same when the plant life changes? 

5) Are decomposers important in determining the r$te of change from one stage to 
the next? V ' 

6) Would- you expect the same pattern of succession for all parts: of the world? 

7) What is needed to change from a pioneer to climax community? 

8) What were the steps in^changing^frow sand ^forest? 

9) What is drift? 

10) What were some food chains associated with each stage? 

11) What can destroy a climax community? 

12) From the film, can you give examples of : predators, ,prey t producers, 
/. decomposers, competition, and parasites? ]' . - 
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• A-11 
., PLANT AMD ANIMAL COMMUNITIES : ECOLOGICAL SUCCRSSIOM 

13 1/2 mln< cplor * Coronet > 



A good film foir Illustrating the natural processes involved in , the changing pf 
a barren area into a complex community of plants and animals. Host of the em- 
phasis is on land communities, tut, a brief discussion of watir succession is ; 
Included s Thia film could be used In preparing for the field trip. ; Some dis- 
cussion of a food web could also be developed following the viewing.- 



Hew words ?rid t/ords for discussion: 

4 * ; 

, blome dis-cllmax ' organic matter 

succession < climax couounlty humus 

balanced community * \ ' 

'/. !■■■'-../; /■ ■ v ; i r ; . x . * 

/Suggested quest ibns for discussion: 

/ ' - ..: :: '•• . \ ■ - v : .„ 1 

. 1) What determines the types of plants that will liye in .an area? 
,2) Which develops* f irst in a new area - ^ants or animals? 
3) What type of 'plant move* into a barren area first? 



4) In what way does /the burrowing animal* help develop an area? / 

- 5) . What happens to the bodies of the firsts plants and ani^pli that live in an" \\ 
, area? • \ ' - > "' •' - ... , / , . s 

, 6) What must there be a lot of before a cot^le^^cotmnunljty can develop? 

7) Arrange the following in the normal sequence they would follovf if no distur- 
bance occurred; mosses * weeds, conifers, licKens, fast growing trees, deci- 
duous trees. v ' * r ^ v J-\ 1 

8) \1h$f, type of things altera the natural changes occurring in a coranunity? 

9) Does man's actions ever conflict with natures processes? Give some examples. 

10) What'kltul of life first appears in a new body of water? ' 

11) What type of community was Kansas before it was settled by pioneers? 

\ ♦ ^ \,. f ' • j ** ' " * v ; 

12) How much 'rainfall is jnfepded per year in order for plants larger than grass 
to grow? / ; / ' » ' ' \ , 

13) What determined the type of climax community for any area? 



A-19 

LAKJ2S: AGIMG AND POLLUTION 

15 min. - color - Cent ron 

A pood film for .dealing with the structure of a lake, the organisms within a 
lake, the Interactions between organisms., and how nan is changing the rate of 
aging of lakes • .A very interesting film that keeps the vocabulary level aim- 
pie. There is , a diagram on f>oitd succession (Appendix B) and an article on 
Aging of Lakes (Appendix D) that feo very well with this film. 

,■ • ■ ■ ■ • 

Hew words and words for discussions 

minerals habitats communities organisms algae 

^SuggesteAjques tions f or-discussion : 

1) ??hat is a lake and hot/ are they formed? 

2) Does the life in different lakes differ^ 

3) How large are most of the organisms that are found in water? 

4) tFhat part of a lake contains plants with roots? 

5) -IJhat plant provides most of the food for lake animals? 

6) Hhy do some kinds of animals live only in certain parts of a lake? 

7) * Name two basic needs oi the animals living in a lake* 

8) Describe some adaptations that allow animals and plants to live in a certain 
depth or ^habitat * : 

9) Diagram some food chains that are illustrated in the film, 

10) Hoi; does an old lake differ from a young lake? u 

11) Were do the minerals come from that are found in an old lake? 

12) Ifhat happens to lake plants and animals when they die? 

13) What causes some water to appear green? 

"' \ , . ■ * * ;* 

14) irfiat uses the oxygen in an old lake? 

15) ' What is formed when a lake dies? 



16) How has man influenced the rate of aging? \ \ ^ 

17) Hm; does man use water? ' ; 

18) Why is our need for water increasing? 

19) Ifhy is the water from a young lake better for man's uses? 
10) Sketch the stages a lake goes through during its life cycle. 



\ 



21) Listen to the fishing repgrts for the Kansas lakes and see if Mthe same kinds 
i \ of f ish are being caught in all the lakes? tJhich are old lakes and which are 
V, new lakes? -y/"/* : '] "; ; V '. a ', T - : • ;• 



' '• ■ !' v ... 

A- 20 

, fungi •;:;:7. : ^v>- ! "' 

15 min. - color - EBB Corp. / 

A pood film to Illustrate the variety of plants that are included in the fungi 
group. The film uses several specif ic plant names and is somewhat technical in 
places, but this does riot interfere with the students gaining a good general . 
. understanding of the fungi group. Veil worth viewing either before or follow- 
ing the field trip. Some experiments are Included that could be performed in the 
classroom. You will need to emphasize the decomposing role of the fungi. 

New words and words for discussions 

■ ','' ™'.'*. 

spores parasites saprophytes organic 

enzymes antibiotics penicillin hyphae 

Suggested questions for discussion; 

1) tfhat are some ways fungi differs fron^ green plants? 

2) tfhy is the fungi group called simple plants? 

■■•*■• .,- .. . %,* 

3) t/hat are some examples of fungi plants? 

4) How are fungi plants helpful co man? 

5) Why are fungi called dependent plants? 

6) What are some problems fungi causes man? 

7) Does fungi need sunlight in order to live? 

8) What kind of conditions do spores need before they will grow? 

9) t/hat do bakers put in bread to stop mold from growing? 

10) Is the decay caused by fungi always bad? 

11) Give some examples of how fungi interact with other organisms, 

12) Give some examples of how fungi are adapted to protect themselves. 

13) Do all fungi have a definite pattern and shape? . 

14) Can the fungi group be called decomposers? Why? 

\ 



j LIFE IN THE OCEAN A ~ 21 
17 mitj» - color is red tone * Film Assoc* 

the film surveys some types of ocean plants and several types of ocean animals 
illustrating how they are adapted to survive in that portion of the ocean they 
are found. Empties is is placed on mobility*, jttotefetibri , and food gathering struc- 
ture, Fairly good* for showing the varifefey of aniaals that exist in the oiean. 



Suggested questions for discussion j 

1) (That are diatoms? This would be a good topic for some research. 

2) Where will plants needing sunlight be found within the ocean? 

3) 'What is an oceanariuta? 

A) Do all animals move or are sqtoe attached to rocks and other things? 

5) How do some oc&an animals protect themselves? 

6) What special protection does the crab have? 

'*» 

7) Do all fish have a backbone? < ■ * - 

%*. * 

8) Uhat is different about the way a fish and a turtle get air? 

9) Can animals with lungs stay under water as long as those with gills? 

10) Are all ocean animals fish? 

11) ~ Describe some ways ocean anitrtals vary. 

12) How Is a sea horse and monkey alike? 
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7 A-22 
* ATRIAL TRACKS AND SIGNS , \ 



11 nin* - color - EBE Corp, 



The $tory is portrayed by two elementary age children y v 0ood for showing how bjr 
careful observing of animals signs, one can determine which animals ha v*> been lit ' 
an area without ever seeing them. Illustrates the the use of .mud for duplicating 
animal tracks. 

tfew words and words for discussions ) 

•. y . ** 

nocturnal prey predator / 
Suggested questions for discussion: 

1) IJhy are some animals called nocturnal naimals^ 

2) !!ame several signs that can be used to tell animals have been in an area. 

■/ V : 

3) Diagram the food chains that are illustrated in thd film. 

A) What are some examples of animals depending on plants? 

5) Where can animal signs and tracks be found? 

6) Are there any animals with special idaptations shown? 

Follow-up activities: 

% Have some students collect some mid tracks. Cast plaster of Paris tracks 
from the mud tracks • Write stories based on the traqks they find. 



. ••^ e .^>. A-23 .' 
WHY PLA1ITS GROW WHERE THEY DO _ j£r«*»'**» . 

11 rain. - color - Coronet 

A very fcood f ilm' dealing with plants that have adapted jto live in a wooded area, 
a grassland area; a desfeft area, and water* A pood discussion of how plants have 
adjusted to the climatic conditions in each habitat. Gives illustrations on 
establishing a terrarlum for each area. This would be a good film to show before 
or Just after the field trip. , 

Suggested questions for discussion? 

1) Mane some of the things plants need in order to live, 

2) Vlhat adaptation do grassland plants have that help them withstand wind? 

3) Do plants affect the climate where they are growing? If sb t how? 
A) How do grassland plants differ from woodland plants? . 

5) Do all plants grow in the soil? 

6) Do all plants need sunlight? 

7) Describe two adaptations of desert plants that help the© conserve water. 

8) Ifhy do desert plants not grow close together? 

- f . , ' " 

9) . Where do water plants obtain air? 

■ . ' • i 

10) Briefly describe the conditions (climate and plants) for each of the following: 

woodland, grassland, pond, and desert* 
• ■ . ■ •I '- 

ll) Do all plants need the same amount of each of the basic materials (carbort 

dioxide, sunlight, and water)? ; 

12) -bo individual plants adapt in order to live in an area or do they live in the 
area because through many thousands of years their species has developed the 
' needed traits to survive in that type of environment. 

9 ^ 

/ ■ ■ . ■* 



A-24 

HOU NATURE PROTECTS ANIMALS 
11 mln. - color BBE Corp* 

Shows ways inlmals are adapted to survive in their habitat* Gives some good 
illustration* of protection through hiding, fleeing f and discouraging attacks. 
A.few words are used that yill need teacher explanation. , 

Suggested questions for discussion:' 

1) tfhat adaptations do those species like sowbugs have that allow then* to sur- 
« vive the longest?; 

2) Describe some adaptations that help other animals survive. 

3) IThat are the three major ways animals have to escape their enemies? 

4) What are some examples of camouflage? 

5) How do most larger grassland animals escape? 

6) What are some examples of v how insects escape their enemies? { 

7) tfhat would be the effect if all animals lived a complete life? * 

8) If there were no predators, could there be any animals other than herbivores? 

9) Is it the weaker or stronger animals that tend to be captured? V 

10) tJhat are some of the oldest living species? 

11) How does man protect himself? 



V 



( 
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i. 'I A-25 
'l^/fr: \UIA1 ECOLOGJSTS DO 

'' • vv, •' \ ' 

15 win. - colqr f C^ntron Ed. Filma 

. 5 ■ ■ f : • ' c ■ ■ : • 

Illustrated metmwbvUsed by ecologlsts in studying wildlife populations and the 
type of information 1 they collect. Very simply explained and well illustrated. 

Suggested questions for discussion: 

1) \1hy are there very few bald eagles present today? « 

2) / t!hat organisms are involved in the bald eagle chain? 

3) Why is the poison stronger in the bald eagle than in the fish? 
A) \Jhat is ecology all about? 

5) ,T hat is an ecologist? * 

6) Ifliat type of information do ecologlsts need to know? 

7) Why is it that Geologists cannot collect all the organisms in a given 
area for studying?* 

8) How do ecologlsts determine the number of organisms in an area? 

9) Describe some of the ways used to sample populations. ^ 

10) How can one determine how old a tree is? 

11) Do ecologlsts kill all the animals they study? 

12) Why do ecologlsts raise animals and plants in laboratories? \ 

13) !fKat type of information do ecologlsts gain by reading book3? ♦* 

14) Are the ecologists concerned with the non-living things in the environment? 
,T hy? 

» * ■ • 

15) T fhat organism has the greatest influence on t the environment? 

16) Uhat is pollution? 

17) Do the dame organisms live in polluted water as live in non-polluted water? 




... 'V^4w,, 
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' Th* *<>U<W|s; diagrams c4» b* U*e<l for aaklng traneparenciae for etudeftt jhandout* 
It y ■ or:#a part of Dolletiji hoard 4iipiiw^: ^: » 



iu^tgtit'attd Gree£ Pla^&tera^ * /• y, : '; ; : . ; . , . ■. \ .; f 

Plant and . Animal Relationships » > ♦ i • . » ♦ • • », . » Pt$J* ' * U. . . . .B~ 4 



For Vaa With Food Wab . . - ; ; , v .. : 

Food Chain in Water , • • « . » . i .,«.*»• • ♦ • • #B- 5 

Food Chain on Land* * • V;\;:V>^'V/;;U'' : ^v^'fv : fi ; '"»' ; . . • » *■ . * -V; . . . * . • »B~ 6 



Uattor Cycle tUuatratlona« .... < . . . . . . . . . -. ; ■. " . -."v W . .B- 7 

. ■•■ • "' ■.■•■'•'vvs- ■'•:«.">.'•..■•■•••; r •• . .•• ^ 

Water Cycle . . * . ... , . >',"v : ;-',.; V\-v^>« . . . . . . . . . V,i . . . .B* 8 

•:'*'• » » " w' • • ■ * : . 

An Energy Chain . >.i . .'' i ^ V- • • . « . * •;■ ..» .,- . .B« 9 

;; Fyraaid of ttatter and Jhinbera . . . . \ ; % \ . , , , ; . . . ■ . . . . . . .BriO' 

Adaptation I)lagrai>ia . * . . . » . . . :;•'.» . ■ . ,B<rll 

Paraaite Life Cyclee. u \ . . *',-»'* . . . . . < . ; . .B^-15 



;^y^;whe^^^ c • ' - \, ; / . ; • ; :> :/; 

Fopu.latioh Cycle. . i . . . . '. , » . » '. . . . .' . ''i*;'v);"i'» . * . ... .B-18 



Factor* ^Controlling a Population. \ . . . . . . . . . . . .B-19 " 

Carrying Capacity, of Uabitata /. .* . .V. . . . . . . . ♦ .B-26 Sllii 

Pond Succesaton ♦ • •• : * tiji '* • • #' * » • ^ e 1;i . # s -v • r B^i"^'^- " v-'/.v- 

" • / ' ' . * r ' 'y. v .'/ : ■ . ■ ' ... f. / ' • ° ^ 

^ Virgin a a . . . . a a a a #B-22 
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SUNLIGHT and GREEN PLANT 




8-3 



FOOD-OXYGEN INTERACTION 
WITHIN ANIMALS 




Where does the animal get the oxygen? 
Whet wakes the animal's food? 
How do animals use energy? 



Notes This occurs within the animal 's eel Is. 
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PRODUCER 




HERBIVORE 




FIRST ORDER CARNIVORE 




SECOND ORDER CARNIVORE 




TOP CARNIVORE 




= ENERGY LOST AT EACH LEVEL, PRIMARILY AS HEAT 
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/ADAPTATION • 



For 
1. 

2/ 



3. 

5; 



teacher reference vhet\ using the* bird feet diagram* 

Leg and foot of a wateY bird th** £edds. by wading in shallow water and 
shoreline nreas. Fooif not adapted for ewimaing* v * x 

Leg and foot of grassland bird* tlany forest birds have ^imilar feet* Toe 
nails teftd to be developed for digging among ground. litter. Some of the 
perching birds have -tWQ toes forward and two backward fot grasping. tree 
limbs or bark— -the woodpecker for .example* ' 



Foot of a predatory bird. The foot is very muscular and has well-developed . \ 
claws for holding prey* The claws are also very sharp and adapted for x> 
tearing material apart* . a v 

Foot of a* bird living in snow covered, region* Note, H the feathers are used 
to help support the N weight as well as keep the foot warm. 

Foot of a water bi^d. Note. the web between the 4 toes. When toes are 
spread, the foot acts as a paddle or oar. * • • 

v-, - 



\ 
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•; ■ : ADAPTATION e -i3' 

For/ teacher- reference when using the bird beak diagrams. v 

1^ Beak- of a predatory bird. Mote the hooked end 1 used for grasping, and the 
apparent strength of the beak. . . ,/ 

... . * • i ' 

2. Beak of insect and grain eater. l!ot a highly specialized beak. This bird 
beak is used for eating only those foods requiring little or no breaking 
before swallowing. * 

• v " / ■ . . ■ 

3. . Beak of a grain eating bird. Note the short, stout structure. Well 
adapted for ^cracking various grains. 

4. t Beak of a nectar eating bird, tlote the long, tubelike" structure. Adapted 
< for reaching into large flowers. Nectar is sucked up through the beak. 

.5//, Beak used nearly the same as number three. 

*• 6< Beak used for drillinc into wood. The beak is sharp^pointed, stout, and *< 
: reasonably lone for reaching insects and larva under tre4 bark. 

»•■•'••'. 

7. Large fi shins bird beak. Adapted for capturing and collecting larger fish. 
Beak opens wide and fish can be collected if\ the pouch under the beak. 

. . = ?. 

0. Beak of a bottom feeding water bird. Beak is wide and used as a shovel. 
When the mjhith cioses, excess water squirts out the sides, then food can^ 
be swallowed. 



/ 



¥ ■ ADAPTATION -, b-m 

WHAT KINO OF FOOD Od yW .THINK. A BIRO WITH EACH OF THEsf TYPES OP 
BILL WOULD EAT? • I " ' 



: , . ; Q v fersf 1 oris ;f or Paras i te L i fe C ye I e s b-is 



(See 6*1 6 and B-17) 



The Beef Tapeworp - 



1) How many hosts does the beef rt>apeworirn depend on? (man and beef ) 

2) JHow can we control the be^f^tapeirona? (yroperly disposing of human 
waste* properly cooking the beef we eat)/ * , 

v 3) What harm does the beef tapeworm cause? ^t^ikes part of man's food 
supply; c*h, In extreme cases, block the intJ^iner can weaken the 
cattle if highly infected) 

The Sheep Liver Fluke - • ' „ ; <, 

1) How many hosts does the rheep liver, fluke depend on? (sheep, snail/ 
and waffcr plants) > ^ ' 

2) v How can we control the sheep live* f luHe? (do not let sheep excrete 

body waste into the wajter supply, remove the snails from the water; 
supply , remove the plants from the water supply) 



The Dog Tapeworm * 



1) How many hosts does the dog tapeworm depend on? (dog and fleas) 

2) How can we control the dog tapeworm? (keep the fleas away from the 
dog so he will not l?e. nipping at and eating the fleas) 

3) How can man keep from getting the <log tapeworm? (eliminate 'fleas 
around the cats and dog3) • m , 

A) Is the flea a host otffa parasite? ,(thp flea is a host to the 
tapeworm and a parasite to the dog) 



The Hookworm - \ " . v / v l! 

i)] How many host* dtfes the hookworm depend on? (man* and vegetation) 
-2) How can we control' the hookwonh? (proper disposal of body waste , 

we^pr clothes and shoes to prevent tt)e young hdodwori^ ,frop^ attaching) 
3) • Would you* expert hookworm in northern • United States? (no, jthe eggs 
, would freeze during the winter) * 
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^ THE BEEF TAPEWORM 



v * tian eats Veef 
^>\j ' containing the tapeworm 



< 



The tapeworm hooks 
■\ to the intestine 



The jjoung tapeworm 
smarts producing, eggs 



The eggs hatch and travel from 
the intestine to cow 1 s muscles 



/V 



Cattle eat grass on which 
the eggs are located 



Eggs pass 4 out of* the body 
with waste . 



.vThe adult fluke lives - 

iheep vs b*H* bladdj^r 



THE 



SHEEf • LIVER >LUKE 




Fluke eggs pasd from the 
gall bladder to the 
intestine, and out of 
the body with waste . 



■4 



If the eggs pre located in 
water they hatch 




The young, fluke enters a 
snail's body and increase* 
in number • 



After being eaten by the sheep , 
the flukes bore through the 
intestine and travel to the liver 
and then into the gall bladder 

/IV : 



Sheep eat water plants 
containing the flukes 

... /N 



After' increasing in number , 
the flukes leave the snail 
and attaches ttfVaterplantd V 



Paras i te L i fe , Gyc I es v : b 



The adult tapeworm 
lives*' in the dog's 
intestine and 
produces <eggs 



Tapeworm eggs pass 
out of the dbg * 
with' waste 1 



\]/; • 

Fleas eat the eggs and 

the eggs hatch ' 

inside the, fleas " 



THE- DOG TAPEWORM 




0 4 



y 



If m^n is licked by a 
dog that has just nipped 
,at a flea, nan can become 
infected by the tapeworm 

'■■ A • : - 



Dogs eat the fleas 
containing the young 
tapeworms 



v 



THE HOOKWORM 



Adult hook worms live < 
.in the intestines 




Eggs pass out of tihe 
body with waste 



1 1 

"Eggs thatch on the 
ground * 



The young* hookworm is 
couched up and swallowed 



A 



Tjhe young hookw&rm &wims in 
the* blood to the lungs , then 
byrrows Into the airspace 



■A 



The young hookworm attaches 
to the skin and burrows into 
a blood vessel ^ 



t 
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APPENDIX C 
Student Study Guides and Handouts * 

The following guide sheets and handouts are provided as samples for directing 
students 1 attention during various activities. Teachers should feel free t;o 
modify the material included in any way they feel would be helpful. Student j, 
copies can be made from the sheets by using Thermal Spirit Masters. 



Organism Study Sheet . - \ 

' (for use before doing the food web exercise). • •'•"« A« 1 

Food Web Stories and Pictures .'. 

(for use following the food web exercise) ... . ... . . . ♦ / . ^C- 3 

Bound Observation Sheet ' ( 

(for use pn the school grotojd or local park), v r ...>... . . VC- 8 
y ' f 

Student Observation Sheet r • , 

(for use on the school ground or local park).: • . . f . .010 

Property Bingo / ' * 

(for use on the school ground). . . . . * ; ...».•••.•• .C-ll 

Quadrat Study Recording Sheet ' & - C :/ vV vH^.^ : ;. I 

(for use on the school ground or local park). . • . • . . . . r .C-12 j 

Plant Observation Chart 

(for use in the classroom). \ . . . . • • ' • * \ • ; . #,C--13| 

Animal ObfeervatWf^Chart . * ? ' > ;; " f 
(for use in. the classroom). . . y . .... . . . .. ♦ * *C-14 

Personal Data Sheet v? ' ^ N " 

(for use in the classroom) • # . j> K * . • . ♦ • • • . • . / f . i/#C*J^ 

Graph Paper . ' • :: /} : ^ , v ; / ' • '\, . ^ J_ v j 

(for use with personal data ahee^/ . v -\v / , | 

and population graphing). • . . .H ♦ • . . : V ; V • v' • • •016 



■ C-2 ■ 

* ' " ORoS^ISH STUDY SHEET 

name .■ ' .. ■ - : ■ ■■; ■ date v v 



Hane of plant or animal (organism) 



1) //here does the plant or animal live? (grassland, forest, ocean, lake, rivers, 
desert, etc.) « ' v • . 



2) In wh?t .countries or parts of the world can it be found? V 



3) t TThat kinds of food does it eat, or how does it produce food? § > 



A) Where does it find its food (on trees, underground, tn the water), or what 
does it need in-order to wake food? 



v 



5) How does it protect itself? 

6) How does it Ivove, if it does? . 

7) Does it affect other organisms? , If so, how? , \ 
3) Does man use this organism? If .so, how? 

9) Does man's activities or W of the environment affect this organism? 

••V C; • -':>•' : 

10) What are some unique . things ajjout this organism? 

11) i i!ow many new organisms canzone adult produce? v 



" C-3 .I.'*', /; 

POOD WEB STORIES 

..\ ■ . • • .• •.' •:- .- 

1) • Some evening yoti will hear the lovely wjird call of the screech owl Jn that 

tree by tjie garden wall. Encourage him and his mate to stay abdufc. they will 
sometimes make 'a home in a bird box. Screech owls cfif 8om6tiflres~eat~ birds*- hut 
for the most part , their diet is insects, nice^nd other pesky animals* Many 
people think the screech owl is especially worthy of our protection* 

2) Most ^praying mantis species came to u? from Europe or the Orient;, but they 
thrive her e and should have many gardener friends. A savagely carnivorous 
insect* the praying mantis lives on grasshoppers and other insect. So val- 
uable as an insect control is* the mantis that its eggs are collected and sold 
to establish colonies in 'garden plots. ; * 

3) Another commercially prominent insect is the lady-bug or .lady-beetle. On the 
Pacific Coast, lady-huge are collected in vast numbers and distributed to crop 
are^s at the rate of 30,000 lady-bugs for each ten acre tract* This is about * 
one ard one-fourth pouuds of beetles, Which does not seem like much. However, 
most kinds of lady-bugs live exclusively on such pests as plant lice, aspara- - 
gus and < potato beetles, grape-root worms, bean thrips, alfalfa weevils and 
chinch bugs. There are about 100 species of lady-bug in the United States, 
ritost of which are t&neficial.^ However, a cousin across the Mexican border is 
a serious leaf-eaH$g- pest. ^ 

4) Higher up the ladder is the salamander - a good friend to your garden for his 
food is largely slugs, snails, worms, and other destructive creatures*. Have 

' no patience with those who claim that the salamander is poisonous in this 
country and should be exterminated. / . ^/ 



t 



5) Encourage the toads too. The gardener has no better friend! They live on such 
things as cut worms, potato beetles, chinch bugs, ants and slugs - unfortun- 
ately, sometimes on the helpful earthworm too, but 'other, virtues outweigh this. 

6) And don't misunderstand the skunk. Unless you disturb him he will keep out of 
your way, and he is extremely useful iri the garden. More than 40 percent of a 
skunk's food consists of insects (potato beetles, hop miners and grubs). He u 
is also fond, of nice, turtle eggs, carrion, and other waste. When deodorized, 
skunks make intelligent and playful pets. But don't leave the hen hoyse door 
open at night I v '' ' V 

7) llany people shudder at the name of snakes. But from the landowpe£^e standpoint, 
there are a great many highly valuable species that are harmless and like to 
live in places such as your garden wall and prey on insects and rodents. Green) 

' and Black snakes are both helpful and harmless. Milk snakes are particularly 
v - useful in rodent control, and although harmless, are sometimes mistaken for a 
Copperhead. They do not seek cow-barns for the purpose of filching milk, but 
because they can usually find rats and mice around the feed-bins. _ » 

8) Red-wing "blackbirds will be here by June and as much as one-fourth of their diet 
may be weevils. Red-wings are "valuable birds in spite of their reputation. 11 
While 74 percent of their food consists of vegetable matter, most of this is 
ragweed, smart weed, and other weed seeds. Only an eighth of the red-wirtg'e 
total food consumption is valuable grain, the balance being noxious seeds and - 
insects • ' 



9) In the barberry hedge or the forsythia planting nests the shy brown thrasher* 
This lovely cousin of * the catbird and the mocking bird is sometimes called the 
1 mockingbird of the North* and has been said on occasion to sing all dky in 
spite of the rain* Me still finds time though to cut down ruthlessly on cater- 
pillars , grasshopper s ; bugs > and beetles . While the thrasher has an $ unfortun-* 
ate taste for berries , grapes, and currants, most folks think his goo<I points 
outweigh the bad, ' . 

,10) All day on seemingly tireless wings, swallows and martins patrol the air tor 
V ^yinfc insects. Flies of various kinds form some 40 percetft of the barn* 
\ swallows [ diet V but in one instance around 1 , 000 leaf hopper s were found irt a 
single swallow's crop. Vfhat a bird he was! Swallows and martinj are gregar^ , 
\ipus , and nothing in your garden can be more charming nor useful than a martin 
house. * v , ,. v V.r ] 

11) there on the fence post sits the meacjpwlairk - npbody with quit? that same - 

\ charm. \ Besides his lovely/song, he has, an endearing way with crickets. and V 
grasshoppers. They form 25 percent of his food. One bird's stomach contained 
parts of 37 grasshoppers, Meadoplartts also have a weakness for your cutworms 
and white grubs. v « > ■:'■<-;■ 

v :" -i •'"<•, \ ' . • « 

12) Some animals, such as r'odentjB,« deer, cattle, and certain insects, are strictly 
/plant eaters. Others, such as the raccoon, that feasts on wild berried and 
.also catches crayfish in the creek,; feed upon both plant and animal, matter* 

Other animals, the ones we call ''predator*/ 1 feed almost entirely on 1 other 
animals * s The fox eats the rabbit that eats the clover. The owl dines on- the 
n\ouse that eats, the graip. This food relationship is' called a "food chain." 

: . ■(! ■ ■ : ■ ': ■ ' .: • : 
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PICTURES FOR USE, WITH FOOD WEB STORIES c.s 




PICTURES FOR USE IN I- V H F.UOO WEB !} T QR I £'S" »«<»W*>«n- 



V 




(ANIMALS) 
PROTOZOA 




PRAYING MANTIS 





CRAWFISH 




£BJ£I MOSQUITO 




T 



ALGAE 
(PLANTS) 




TURTLE 



KING FISHER 




DRAGONFLY 




BALD EAGLE 




WILLOW 



FROG 




MUSK RAT 




DUCK 



WATER 
LILIES. 




FISH 



WATER SNAKE 

— * 




f*ONO WEEDS 




PEOPLE 



ARROW ViW 




jCAtTAlLS # 




LITTLE - r , 
BLUE STEW , 



SOUilD OBSERVATION SHEET 



C-8 



Uara'e 



DATE 



t 1. l'ow many dif f ei&nt man-nade sounds 40 you hear?. 



:hlnk 



^2* tJhat dlo you think is producing the man-made sounds? » 

3. How mny different sounds do you hear that ate made by nature? (not man-wade) 

4 i Are any of the natural sounds made by living organisms? What are the organisms 
producing the sound? 0/ 

* 5v Are any of the natural sounds mpde by non-living things? What are the pon- . 
> 1 ivin* y things produc ing the sounds? , J : , 

- 6, Where were the loud sounds coming* from? V 

' T There were the soft sounds doming from? " > ' - 

. 3. Did any of the sounds 'have rhythm or produce sound patterns? ; 

- 9. r Did you see anything that you could not hear a sound coming from? ' 

10. Sketch the pattern of several sounds, using a line, dots, or dashes. Below are 
three examples of sound patterns. . * r 

k . Example 1. A constant sound that varies from soft to loud to a medium volume. 




*The line represents the sound. * - ; > 

Example 2. A sound like hammering, all sound the same loudness. 4 



"V 



-tine- 



^ Exasnple 3 V Sounds that last short periods, but then repeat, same loudness. 



tjse the following spaces tp sketfcVi sounds \you hear . Use dots , dashes > and lines in 
any cotabinat ions ypu need to illustrate th^ sounds yo4 hear. Be. s^ite to go higher 
or lower <on your sketch to illustrate loudness . How riany different patterns <jan 
you illustrate? A V > # . 



Sample 1, ' 



i 



Sample 3. 

; a 



Sample 4. 

A* 

(0 

■1 



Wat do you think made this sound?^ 



Sample 2. 

CO 
CO 

1 



-r— .l ime — — — 

tihat do you think nade this sound ?_ 



-tirse^ 



What do you think made this sound? ^ 



If 



— -titfe — - — 

tlhat do you think made this sound?_ 



-time* 



Sample S. 



Khat do you think made this sound? 



» - • / -v, ' • ' * 

/ STUDENT OBSERVATION <?HEET v . ' C-l^O . 

' ' j * Use for short trips abound school ground 



* ■ / 

S\m .. / ' ■ ■ 0 : ' ' • DATE 



• Conditions That Change « Factors That Are Always Present 

With The Seasons Regardless Of The Season . 

Exacv^le: * Seed Germination ^ Example; Air f • ^ - > » 



Jl 



4. 



Record one observational exataple for each: \ 
Smell Adaptation^ 



Sound ^ Interactio n C 

Seel ' 1 ,ChanL 



Taste ■ •■ .1: • Patterns 



\ ■ 



Predator Food Chain 



- * ' Producer 



\ 7-T" 



Scavenge r Consumer s_ 

^ , . ■ , ■ . * "* 

.. \. . ■■■■■ , ^ ^ • • 

Competition - / •" 



4 



Evidence of Decomposing 



C-ll V \ 



PROPERTY BINGO CARD ' 

I , v -1 * • > • . / 

V # * •;; • ; * .. ' /v • 

r ■ f "■. :■ ■ ■■■.».■ ■ * «■ ' ' ■ , . * : " '* ii * m 'k~lf 


i 

SmoQth 

• • 

t •/>' • • 
'.-..*'' t : 

• : > 


4 

Yellow 

; ' l 


. • 
Fu2zy 

♦ 


. m . 

, ' Hard 

# :" 


Tranai)ar^tit 

' • r 


Flat 


v 

= ■ 'V > 


Rough 

• 


Breakable 

* . j 

,. .; / . !n ^& 


Sharp 

> ' /■ -. V: * 


"'■.'* #' 

ilanhade 

* : • V. 
» 1 


Green 


Rectangular 

r 


■ ■' ' .« ' 
Sticky, ^ 

> 


- P pa que ' 

• ' .'• . * ... .'• v - ■ ' * 

\ ■ , .. V 


Smelly 

• 

r ' . 


Dry 


Bendabie 

in * 

4 "V 


> ..>",'•'• 

Soft , v 

v 


: Juicy 


* Porous 

• - • 

• • 


•,.:-.V ■ ' ' 

: ft 

Red 

o 


Oval 

* ■ : : \ 
' I „ - 


* 

. Stiff 

* • • 


t 

» ■ ••_ 

Metallic 

• 



v ; 1 



ERLC 



HAJIE 



QUADRAT STUDY KfiCOUDItfG SHEET 
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DATE 



Location: Under a tree 

building 
'*>. , Park 



Open area 



llext to a hush 



Next to 



_ (U) (S) (E) (H) Side of buildin g S chool Ground^ 
Roadside Stream bank Other description^ 



Weather : ' Sunn y Cjoudy 
(huald) ~ * Hot ~ 



Partly cloudy^ / Rainy^ 

Cool Warm Cold 



Shade? 

* Slope 1 . 
Soil 



Slight breeee^ 

• i « . r 

Part of day_ 



Sultry 
Windy_ 



causes th§ shade? 



Most of day. 



All of day^ 



Hbfie 



What 



Steep 



Hari d 

thatt air 



Slight^ 
Soft 



Plat 



Dry_ 



Moist 



Direction of alope_ 
Wet 



Soil warmer 



Soil cooler than air 



Sane temperature^ 



Ground Cover: Type of decaying matter^ 



Itocky^ 



Sandy_ 



Thin 



Is the decaying gtound cover: Thic k 
Plants: . Hunber Description 

% Example: 20 soft' leaves, 12 :I tall, round atem. light fcreen color 



Aniridia : , Humber 
Example: 3 



Description 

hard shell* six less, hlng lefts long and with claws 



Siftno of anismls not seen: Exanple? A big paw print with five toes. Animal 
' waste;' - v " ". 
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(Use this back of this sheet if more space is needed) 
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PERSONAL DATA SHEET 



ft 



1. Height (to nearest inch) 



*2, Weight (to nearest pound)_ 



3* Finper length, index finder (nearest 1/A tnch)^ 

4. llandspan (nearest 1/2 inch) 

5, Eye level (to nearest inch> 



6, Long walking pace (to nearest inch) 



| 7. Arm length, fitters to shoulder (to nearest inch) 



8; Foot length, with shoes (to nearest inch) fc 



C-15 



9. Fingers to fingers distance, arms outstretched (to nearest inch)^ 



10* Reach (height of fingers from floor when on tip toes) (to nearest inch)_ 



^11. Eye color (circle the answer) blue, green, hazel, brown, ^ray 



12; 
13. 



Tair color (circle the answer) black, brown, red, blonde 



1 • 

Circunf erence of wafst (to nearest inch).. 



o 
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y APPENDIX D ^ 

Short Stories * 

The following short articles can^be used either as reading for individual 
students i or for the entire class* 

Classroom sets can be borrowed from the project office. 

All t;he articles describe ways man has changed various environmental conditions, 

• . .'.'•> -v.. , ^ ■; 

< The Life and Death of a. Lake • • ♦ . ; D-2 

When Animals Turn Invaders D-5x 

New Central American Canal - Threat to Life , ,>i D-9 ' 

Sticking Out Our Necks : . : D-13 

Wolves of Isle Ro'yale . • . . . J . . . • . • . 0-16 



V ■ THE LIFE AND DEATH fi? A LAKE* D-2 

By James Silvan 



Our growing population And increasingly technological society' produce more anc 
more waste .material',' Host of it ends up in the air 'or in water. This .pollution 
threatens us and most other living creatures, including lfckes. Lakes? Yes! *For 
in a .sense, lakes are living organisms. ThejJ have life cycles. They are created, 
they nature, and they die. 

Lakes may arise when water is trapped in depressions formed in the shifting surface 
of the Earth. Such lakes are of ten long' and narrow. Stratified rock can^ofi 
vseen rearing up at an angle along one shote. 




But not all,, long, farrow lakes arise this wayV, Thfe famed Finger Lakes of /New York 
State wejre created (along with the Great Lakes and many others), by the action of 
glaciers. As the huge ice masses noved across the coritinenta, the ice scooped put 
large hollows, When the hollows filled with water as the ice disappeared, glacial 
lakes formed. 

A lake begins to mature, when it is invaded by. plants growing around it. The plants 
on the edge die, fail over, and 'decay. They become part of the soil, " which builds 
up higher and higher . As this process continues, the 'shoreline 'gradually mov<*£ out 
into what was previously deep water. What had been a marshy boundary, of the lake 
•becomes dry land, ■ ■ \ * / 

In time, the entire lake is filled in. Often it becomes meadow land. Then buAhes 
and finally, trees become established where the water once was. When that happens, 
only a skilled geological detective is likely to know that a lake was ever thete. 

Some lakes are short-lived. Others last for thousands of years. In general, deep 
clear-water lakes that contain little nutrient material remain long after other 
lakes i have disappeared. v Examples of lakes poor in nutrients (oligotrophic lakes, 
from the Greek words meaning 'little 1 ' and "nourishment") ate the sparkling Lake 
Tahoe in California and Nevada, and the Finger Lakes in New York. 

" Lqkes rich in nutrients (eutrophi c, or "well-fed,-' lakes) are fairly common. One 
example is Lake Mendota in Wisconsin. Such a "well-fed" condition sometimes repre- 
sents the ' old age" of .a formerly; oligo trophic lake. The clear water may be gradu- 
ally enriched by soil that erodes and washes into the lake. The soil minerals then 
support a rich growth of algae and other water plants, just as well-fertilized soil 
leads' to the growth of an abundance of plants in a field. The growth of aquatic- 
and semiaquatic plants eventually leads to the lake 1 8 drying upas aoil builds up 
around its edges* - . , . * 

Under natural conditions, a lake is likely to remain clear and "young" for many v 
centuries. But what happens when the wastes of great cities are emptied into* a 
lake (or into a river that flows into the lake)? •- If 'human wastes are usef as 
agricultural fertilizers in fields (a fcotmnon practice in many parts of the world), 
the fields are of ten made highly productive/ Similarly, if human wastes [Mxe: 
emptied into a lake, the lake becomes highly productive* / 



»Sciencfe World ,' October 25, 1968, pages 12-14. V ^ v 



. , ■ . •'. : ■ , v . . « ' t »» . — . • ■ . . D-3 , ' .. . 

ALGAE , CROP u i » > 

In this case, the 'crop" consists of algae. As a result of the bountiful growth 
of microscopic single-celled alp.a6, the water usually turns green, yellow, or blue- 
st een. Pair likjs strands, of filamentous algae (such As the familiar S pirogyra ) nay 
appear in such abundance that the shallow water near shore turns into a mass of * 
' felimy green. ' 

( • \ - \ ' \ ■ ■ : ' ' ■ v . .. .. 

The algae on the surface of the water cut off the light from those plants only a 
, few inches below then. Without light, plants die, and soon these shaded algae be- 
gin to rot' and sink. The decay process uses up much of the oxygen in the water/ 

, - ■■.%.'''. 

Result; Pish, and many of the insects, crustaceans, and other creatures that 
thrive in clear-water lakes disappear . They are replaced by a few species. of worms 
and other invertebrates that require little oxygen. A: biologist can often estimate ♦ 
a lake's degree of contamination (and resulting lack of oxygen) merely from noting 
what animals he finds in the water. * 

Even large bodies of water can, be Aged" by overwhelming pollution. (For evidence, 
V look at the Great? Lakes. These huge lakes (which, together, make up* the largest 
body of fresh water on Earth) probably remained ^more or less unchanged for about 
7 ,000 years . Yet during the piast 40 years , growing human populations have dumped 
so much waste material into the lakes that marked changes have been noted. Fishing 
" ' tfas declined in all of the tired t Lakes during this p,eriod , and many kind s^ojf fish 
have virtually disappeared from lake waters.* * ;.-.] - , 

About 1925, the once abundant lake herring decreased. It was replaced by the 
whitef lsh, 'which in turn disappeared j to be replaced about 1939 by the walleye 
and perch. About 1953, the walleye declined, leaving fish such as^ perch, car^ and 
eels-- species that can survive low concentrations of oxygen, at least until they 
can reach .Water that contains more oxygen. ° v *: 

The *red blood cells of these lowroxygen-tolerant fish often have a special kind Of 
hemoglobin , This oxygen-capturing red^pigment picks up oxygen dissolved in the 
water that circulates through the gills of the fish. In fish that can tolerate 
water with little oxygeb, the hemoglobin picks up oxygen about nine .times as 
1 • readily aS does the hemoglobin of other fish. Another characteristic of these 
fish is that they seem abl : s to use oxygen from the air stored in their swim 
bladders. (Hot all fish have okygen in their swim bladders. In some species, 
the swim bladder is filled with almost pure nitrogen.) 

Lake Superior, northernmost of the Great Lakes, is the least polluted. Lake Erie 
is the most polluted. Erie is * shallow lake, and several large cities^— and large 
industries— dunfp wastes into it. Once it was a great c^tmetcial fishing lake. Its 
catches were equal to half the, total catch of all the Great Latfes. But no more* 
Bedauae it is shallow, and relatively small as veil, it is especially sensitive to 
contamination. * " 1 ' • ■/ v : •'*• <: . • * ■ ■ * /. 

Once-popular Lake Erie bathing beaches ar£ now covered with' masses of smelly; 
decaying material. Rivers polluted by booming industries sweep bacteria » deter- 
ments, Insect lcleds, oil* ammonia , * cyanide > - phenol add hydrogen sulfide (which 
smells like rotten eggs) into ' the lake. In fact, the rivers seem to bring almost 
everything but oxygen to the lak4. 

Although authorities claim that like Erie has a long 'tim? tq go before it dies, they 
q are working feverishly to solve what has become known as u the Lake Erie problem. 1 * ' 

ERIC ' %r\jZ:^5:i 
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There id more life in Lake Erie then ever before, according to one authority. But 
much of it is the life of putrid waters, for fishermen/ swimmers, bodt owners; and 
lake front property owners, Lake Erie seems a sad and dying lake* 

What can be <|one to save Lake trie— and the hundreds of other lakes that $re threa- 
tened by civilization's ravages? Elaborate treatment of sewage and of industrial 
wastes have been proposed. But recently, the people who live ardund Lake Tahoe, 
wftieh is still cleat and sparkiing, rejected this proposal. They want to keep 
their lake as it is. Treat waste water, they said— and then export it, don't dump 
it in the lake. The water will be used* to irrigate fields in Nevada, So Lake 
Tahoe may be r paved ; But not all waste water can be "exported. 11 

It "seems that if the human population continues to grow, our lakes are doomed to • _ 
rapid aging, ' How many generations will it, take f or grasslandsr and forests— and " x ^ 
then concrete and asphalt— to replace the sparkling waters we still enjoy today?j 

Questions for 'The Life and Death of a Lake 11 ^ 1 

1) What is the most important producer found in lakes? 

2) What does algae heed An order to grow? v 

3) What happens to the tfxygen in the w*ter as algae dies? ' 



4) Describe the life cycle of a, lake/ Use sketches to illustrate the various l ' 
stages*, (formation, plant development, filling in, plant growth^ v j. 

5) Where does most of our waste material end up after we no longer need it? 

6) How does the nutrients available influence the' length of life for a l.ake? 

7) How does emptying waste into a lake .cause an increased rate of aging?* • 
'8) Why has Lake Erie become the most polluted of the Great. Lakes? y 

,, ■ ' t - * ' • ■■}.:<' t , ' i ■ 

9) What type of fish can survive in water containing low amounts of oxygen? 

10) What' type of life is now found in Lake Erie? ^ * . % - 

11) Kow has pollution affected the recreation activities around Lake Erie? 

12) Are decomposers found in' the lakes? 

13) What do the words "aquatic" and "semi-aquatic" refer to? 

14) This article was written in 1968. Can you find any more recent information' 
about the present condition of Lake Erie? V » V 

15) What affect has recent state and federal laws had on pollution vithin Lake Er^t 

16) What stdge (life- cycle) is Perry Reservoir in compared to Lake Brie? 



17) ' Will' Perry Reservoir go through similar stages to those that Lake Erie has gone 
through? « 'i^"; . 1 \iV. ' 

^18) WhatJ sre some ways Perry Reservoir differs from Lake Erie? What are some ways 
ERJjC ifi ^tich Perry Reservoir i*\ similar to Lake Erie? ■ { >• 

> "'"""'""7"'" ; _ 1 V" v 



WHEN ANIMALS TURU INVADER* 



~ • By John Speicher 



Three thousand deadly invaders have landed In the United States! IfadtV more, they 
reached our shores with the aid of scientists. Rounded up in Europe, the fierce" 
army zoomed across the Atlantic in roaring Jets. Who were the members of this 
army? And why were scientists ih on the "plot"? • 



"soldiers" were tiny yasp's armed with potent stingers. And their mission was . 
ri3l to destroy our country, but to beautify it. v'v 

' • ' ■ ' k >. ' - 1 ' ' 

Under the watchful eye of U,\S. Department of Agriculture scientist Dri R> I. 
Sailer, researchers are breeding the wasps in. captivity to multiply their numbers./ 
Eventually, Dr. Sailer plans to* turn loose millions of the winged "invaders" across 
the land. ' ■.■ 

Why? Researcher Sailer Is tanking 'oji the t imported wasp to rescue this country's 
sick and dying elm trees. These tall, graceful trees once decorated thousands of 
.U. S. communities. But, as you probably know, the beautiful trees are being wiped 
out j&t' a terrible rate. // t . 

The cause: a devastating' epidemic of Dutch elm disease. The disease la triggered 
* by a fungus innocently carried by the elk bark beetle. Burrowing beneath the bark 
to lay its eggs, the female beetle "injects 11 spores of fungus into the tree. (The 
beetle picks up its cargo of spores as it flits from tree to tree in search of 
food.) Soon, the spores "sprout. 11 Vast colonies of 4 fungi spread like a cancer 
throughout the tree.. Eventually, the growing fungi block the flow of sap in the 
ftee— much as a blood clot might block the Mow of blood in dne of you* arteries. 
The tree begins to wilt. Without flowing sap, the elm is a goner. 

Entar the wasp. \ The European wasp (Dendroster) is a parasite In its larval stage. 
It is this characteristic. that scientists hope to turn into a weapon against Dutch 
elm disease. How? .Here's how a female Dendrdster raises a family. 

When ready to lay Its eggs, the wasp buzzes around the bark , of an elm tree y. hunting 
for bark beetle larvae, When it locates a beetle larva, the female wasp thrusts 
its ovipositor (a tube through which the wasp lays its eggs) into the bark of the 
tree. Theri the female wasp deposits an egg on. or next to the beetle larva. ( When 
the wasp larva hatches, it feasts on the beetle larva, and kills It. By ex termini 
atlng bark beetle populations, the wasp gives threatened elms a new tease on life.. 

Yet some scientists, worry about the vasp. Suppose, they reason, that' it wipes out 
the bark beetle population* 1 Might it then switch over to the slaughter of helpful 
insects, such as those that keep other pests in check or pollinate farmer^' fields? 

Such worries are legitimate, say geologists » Geologists* are scientists who invest 1- 
*, gate the relationships amohg living organisms in their environment. £b the ecolo-? 
gists see it, all living things in a given environment fo*ra an inter-related commun- 
ity. And the scientists warn that introducing strangers Into a natural community 
isn 9 1 always advlsable^-at least, not without careful consideration of possible 
consequences. . * , - 

Indeed, plenty of evidence* argues against bringing "intruders"— or Introduced 
species— into the natural ecology ot a region. One of the most dramatic examples- 
of such a miscalculation^ greets the 4 eye of any visitor to the Australian range land, 

\> * Science World i September 20, 1963, pages - « h > c v ! 



Back in th6 middle 6f the 19th century, Australia 1 * colonists longed for some of 
the sports they'd enjoyed back in England, such as hunting European forms of wild 
game. Separated for countless millions of f years' from other l$nd masces by ocean 
barriers, Australia lacked almbst all the familiar game animals teUshed by Euro- 
pean hunters/ For instance, ther#*were no native rabbits. y • 

rabbit Blague / ' . % *\ * 

So settlers ''down under 11 decided to im^ofct a few hundred rabbits. The rabbits came 
to a land in which they had no natural eneriies. Multiplying rapidly, they competed 
with sheep for tange-land. They drove away, tens of thousands of little insect-eat- 
ing marsupials called bandicoots. The bandicoots evacuated their* homes— holes lit 
the ground. And the rabbits claimed the 'predug lairs for themselves. ; 

' f. ', . .' * ' ' ' \ 

Within a decade or two, Australia was overrun by millions of European rabbits. 
Farming and the wool industry were endangered by the furry invaders who munched on 
every plant in sight. In 18^7, a government reward of 25,000 pounds sterling* <niore 
than $100,000) was offered to anyone who devised' a method of exterminating the 
intruding rabbits., *y .->•...'" 

Almost a century passed. The rabbits kept increasing in number. By 1950, about 
h#lf a billion of the animals ^infested Australia! 

It was then that scientists elected to fight fire with fire. Since an introduced 
species was the root of the crisis, another kind of intruder might rescue the. 
threatened land. " f . - 

Riologiats planned deliberately to introduce a virus disease into the rabbit popula- 
tion. The viral disorder » myxomatosis , was discovered to be lethal to European 
\rabbitsbut to no other rabbits. Researchers found that American cottontails and 
^Brazilian wild rabbits normally live with myxomatosis in their systems, Suffering, 
wily mild symptoms such as benign (harmless) tumors. 

By inoculating Australia's European rabbits with disease "g^rms" from Brazilian 
and American rabbits, scientists hoped, to cause an epidemic among the 500-railiion- 
strong Australian rabbit population. In Jlay, 1951, workers began trial tests. They 
trapped rabbits, inoculating them with myxomatosis, then shuttled them back to Join 
theic fellow rabbits in the wild. At year's end; rabbits were dropping dead all 
across the test area. , 6 % , , 

The ptogram shifted into high gear. More and more rabbits were trapped, inoculated, 
and released to spread the disease to other rabbits with whi<ph they came in contact. 
Finally, s _af ter three years of disease-spreading, the Australian authorities conduce 
ted a rabbit census. Findings? Only ^n estimated 10 to' 20 percent of the original 
half a billion rabbits had survived the plague introduced by man! ' • ' 

Since the mid 1950' s, Australian authorities have continued this program, keeping* 
the rabbit population as low as possible. ; But those of its outside Australia 
shouldn't feel smug about the 19th century rabbit blunder "down under. 11 _ 

Did you know, for instance, thai in 1890 then? wasn't a single starli^ in North 
America?. V Today, there are more starlings than people! The pesky. b}rds deplete 
.man's grain fields and mar city buildings with their dfoppings. They' have even 
caused a tragic aircraft disaster by clogging up the engines of a jetliner in flight. 



MONGOOSE TROUBLE % 5 r> v' ' < 

ltow did the starling get her e?" In the last decade of tie 19th century, a wealthy 
bird-clover named Eugene Schiefflin imported 200 .starlings from # Kurope. Why? He 
wanted to establish in Hew York City some of the birds about 'Thiqh he had read in" 
Shakespeare's plays. Today, his 200 birds have multiplied a million-fold, inhabi- 
ting almost the entire nation., (Schiefflin also introduced the English house 
sparrow to America. There are now about 150 millionjrf these birds in the U.S.) 

-Let's shift the scene to the West Indies, where mongooses were introduced from 
Africa to control snakes, Poultry farming is Widespread <in the West Indies. To 
the dismay of West . Indians, the mongoose, once established in their land, switched 
its dietary tastes; While turning up its nose at snakes, it now makes many a 
hearty meal of chickens. ; , 4 v ' 

' ■ . ; - . '■ ■ * " ,y 

African land snaJLls, introduced into Pacific islands by the Japanese, have also 
become ah ecological headache. The snails were high on the menu of the Japanese. 
It turns out, though, that the snails are 1 making. more meals frdm man's garden vege- 
tables than man is from snail^ y ■'.'.!' 

Roaches in our cities, Japanese beetles in our rose gardens— the list of "animal' 
intruders" is long indeed. The intruders often "go out of control" in newilopaleb 
where they lack natural enemies, the ^checks" of climate, and the competition of 
similar species. /' 

Will the imported ; European wasp do likewise? The insect's "Friends" *polrit out tfiat 
.North America already harbors several species of parasitic wasps* whose larvae feed 
on everything from crickets to caterpillars. Should the nevrcbmer change its para-- 
sitifc "preferences," they reason » it would behave much as do these native wasps- 
many of which now help control damaging insect pests. What actually' will happen? , 

Probably, the verdict won't be in for many years. In the meantime,' Department of 
Agriculture researchers hope to beautify our nation by restoring the once- glorious 
elm. 

Discussion Questions for "When Animal^ Turn Invader" ? 

1) How is- the Dutch elm disease transmitted? / 

2) What organism actually causes the Dutch elm disease? . 

3) What is the suggested method for controlling the Dutch elm disease? 

■ • • • . ^ " v 

■ & , - * ' 

4) How does tihe ftutch elm disease affect the tree? - 

5) 1/hy are some scientists concerned about the use of parasitic wasps to control ; 
the Dutch elm disease? , * v ^ ^ / 

6) What happened when rabbits were introduced into Australia? >f ^ ' 

7) What allowed the. rapid Increase in rabbits? (tack of natural controls) 
0) How are the Australians controlling the rabbits? 
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9) How did starlings get into the U. S.? c ' ; ? 



'■■ v 



10) /What happened when the Mongoose was introduced intp the Vfest Indies to 

. control snakes? • . v 9 > . 4 

■ '',< ■ .'• ■ ■ ' v ( ■ ■ . *» ■ . 

' 11) Haoe some other organisms l^trodu^ed into new locations by man. ; 

12) Wiy do animals often grow out of control when introduced into a new area? 

13) piagrafe several food chains discussed in this article. 

\ ; . . ; ■ 0 \ ■ - . ■■ ■ . ■■/! ■ ' , < : 

14) List some predator-prey relationships that were discussed. 

15) Were theye, any parasite-host relationships discussed? 

16) ^Didsany of ttje introduced species compete with native species? Give some 

exai^les. 



MEW. CENTRAL AMERICAN CANAL - , THREAT TO LIFE?* D-9 
- By Michael Cusack 



Have you ever sailed "uphill :r and' then "downhill? 1 ' Ti^vel by ship f torn Hetf Yprk 
' to California/ or' vice versa, by way of the Panama Canal and you will feo from sea 
level to 05 feet above sea level and back down again. 1 

, At'puldn'.t it be easier to sail straight through at sea level? Of course 'it would. 
Therefore, engineers are studying methods, of building a sea-level canal^across \ 
Central ^America. .Such* a canal woi4d greatly benefit tratfe and defensfV^^t.^say 
naturalists, it nay post mufch mors than money. It might cause the destruction of 
thousands of species of marine life. ? * , 

. Let's consider the limitations of the present canal, the need f or a sla-level - 
canal, and then we can plunge into the controversy. . " 

\ If your ship enters the Pattema Canal from the Caribbean side, it will take three \ 
\gtent "steps 11 up to sail on man-made Gatun Lake, • After sailing across the lake 
' and, thtp\jgh narrow Galllatd Cut, a man-made passageway between high hills, the 

ship takes one step down to Miraf lores Lake. Later 5 , it descends two more steps 

to the seA level. of the Pacific Ocean. * } 

The "steps" of u the Panama Canal arc locks - lwge concrete chambers iA which the 
watet level- c^n be adjusted to life or lower ships. Passage through the locks 
is slow and difficult. / - ; t ? v 

A ship passing through the canal is raised and lowered a total of ^ix times.. It 
takes over eight hours, not counting waiting time at the canal entrance, to coraplet 
the, 50-mile trip. Since about 35 ships a day pass through the canal, there are ♦ 
frequent traffic jams. ^ * * 

» .. . • — ..... t * 

• * " * : . . • . ... "* ' t. \ 

But what, alternative does a ship's captain have? The only other practical passage 
from the Atlantic to the Pacific is around ^torray Cape Horn at the tip of South' 
America^., However, that would add 8,000 miles and several weeks: to^the trip. 

As it is*, many ships hay$ no choice but to make the long stormy passage around the 
tip of South /nerica - they are too big to squeeze through the present canal. The 
1,000-footTlong, llO^rfoot-wide locks aren't big enough to take huge new aircraft 
* carriers and supertanker^* this limits one of the canal's maifv purposes — to 
v t serVe as a vital link in the U. S. defense system. Though the canal has great 
commercial value, the U. S. origirfally took over the project primarily to provide 
a means Of rapid passage for our warships* 
- • .»" - ■ ' .' - • 4 . .'. V ' ' , - • ' " "... 

r DIGGI1I0 WITH ATOMIC BOHBS \ • « 

Because of the limitations of the existing Panama Canal,, a new Central American ^ 
canal is being considered. Several sites are under study. Whatever site is delec- 
ted, it ij8 planned that the new, canal will have no locks. "It will flow from ocean 
to ocean ai: sea level. Thus, it can be enlarged as ships grow larger and traffic 
increases. At sea level all the way, passage through * the new canal would be; ouch V 
1 fae ter than through the existing one / V v v . 

The original^Panama Canal was plannVtf as a sea-level canal* But the overwhelming 
amount of rock and earth that would have had to have been dug "up and catted aw$y 
/ forced the ♦engineers to redesign it as a lock canal. — ~T;^ - 4 * 



^ pj^ q te ienc e World , January 10, JL9 69, pages 6-8. 



, • , D-10 ' 

■ ' * ■ «. t 

How, however, digging is no longer a major problem? We possess super digging tools 
^-nuclear explosives^ A huge long ditch can be formed by exploding a string of 
atomic bombs slightly un J er the ground. Such a ditch i/otild be much wider *and deepdr 
than the present Panama Cattail Tests with nuclear explosives have shown that this 
.is practical* " ^ 

- 5 ' " ' • ' -V : > ^ 

Carting away material wouldn't even be a problem.' experiments with conventional - 
explosives show that material from the ditch would pil$ up along its sides to form 
^embankments. Very little thrown-out material would settle at the end of the ditch. 

Radioactive fal lout used to be considered a major problem* However, Dr. Glenn* 
iSeaborg, Chairman of the Atomic Energy Commission, has assured Congress that the 
use of relatively clean nuclear explosives (producing very little radioactive ' 
debris), and the. depth of the explosion, would keep radioactivity below the hazard- 
ous level. 

Very many engineers, scientists, planners, and politicians contend that we can now 

~T>la&{^"lie^IWel~c¥^ 



than Ht took to dig the present inadequate lock canal. And they are eager to start 
the' project. They point out that the needs of national defense and international 
trade demand a new sea-lavel canal now. ' 

n ; \ • . \ - ^ • 

However , tUfe clamor for a sea- level canal is not unanimous. Several scientists 
oppose thf project. They contend that such a canal might trigger an ecological 
disaster. \ * * * 

Dr. Ira Rubin^fti\ assistant director for marine biology at the Smithsonian Tropical 
Research Center, gently warned that a sea-level canal across Central America 
could threaten many form's of marine life. Hov>? 

For one thing, the waters of the Pacific in that area are colder than those of the 
Caribbean. Thus, the marine life of the two seas differs significantly. Given the 
direct path o% a sea-level, salt-water canal, these different forms Of marine life 
would nitrate from sea to 'sea ate intermingle. (The locks, and -especially the 
fresh-water la,kes of the present Panama Canal, prevent such marine life migrations.) 

These marine life migrations would force changes in feeding and spawning (see,. 
Workshop). T'any species would encounter new foes. New struggles for survival 
would begin. 

Since an estimated 10,000 species would be involved, perhaps thousands of species 
might become extinct. And these critical losses could throw the area's ecosystem 
(relationship of living organisms to each other and to their environment) off 
balance. " ' ' 4 1 

We havfe records of this happening. Sea lampreys (a parasitic type of eel) Invaded 
our Great Lakes by way of oan-m^de canals. Because they, found ah abundance of lake 
trout andwhitef ish to feed upon, the parasitic lampreys thrived in the lakes . In 
tine/ they virtually destroyed all native lake trout and whitef ieh. This threw the 
lakes 1 ecosystems off balance. Trout and whitef ish' used to keep populations of 
smaller fishes in check. Thus, when^the big fish disappeared, the lakes became 
choked with tiny fishes (which the larWeys don't eat). 

Could a direct linking of the" Caribbean and Pacific cause similar problems? In 
Dr. Rubinoff's opinion, we should expect such problems and , on a much larger scale 
O .than anything previously encountered. . 
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Despite his warnings and predictions, Dr. Rubinoff seems resipned to the coming of 
a sea-level canal. In fact, he seems to look forward to it as a large-scale biolo- 
gical experiment. He recently stated, "The sea-level canal can provide a unique , 
opportunity to advance our scientific understanding of evolutionary and ecological 
processes/ 1 / 

GREATEST SPECIES EXTINCTION • 

Several naturalists strongly disagree with Dr* Rubinoff *s position. They liken it 
"to the attitude of a physician who would allow his patient to die because it would 
provide hin with a grand opportiinity to observe the process of dying. . These dis- 
senting naturalists don r t consider the coming of a sea-level canal as inevitable. 
They believe that it can and should be resisted by the world's naturalists and 
conservationists. \ 

Writing to the magazine Science , Dr:. John C. Briggs, of the Department of Zoology 
of the Un^ asked 7 "Should the ^ea-level canal project be 

undertaken at all? Are we prepared to assume the responsibility for the irrevo- 
cable destruction of several thousand unique species? ! Shall we, on the one hand, 
continue to expend public funds, in an effort to save a f ew <ettdangered species such 
as the whooping crane and tule elk, and, on the other hand, expend other public 
funds for a project that will result in the greatest extinction of species the 
world has ever seen?" 

How would you answer Dr. Brigps' questions? Remember, a sea-level canal would 
unquestionably benefit international trade and bolster, national defense. But at 
what price? No one has challenged the scientific conclusions of Dr, Rubinoff and 
tfr. Briggs that many marine life species will vanish when the warm waters of the 
Caribbean intermingle with the cold waters of the Eastern Pacific. 

If we choose hot to build a sea-level canal, what alternatives are available? The 
existing canal could be improved or another overland canal containing freshwater 
sections could be built. Either of these steps would save the species but would 
slow ship traffic and raise the chances of future traffic jams. 

There's another point to consider. A lock canal can be easily disabled in wartime. 
A single bomb on a lock gate could cripple' the entire canal. Yet, it would be very 
difficult to knock out a sea-level canal. Therefore, from a defense viewpoint, a 
sea-level canal is most desirable. ^ 

Questions for '"New Central American Canal - Threat to Lif$? IJ 

1) Why do some people want to make a bigger canal across Central America? 

V 

2) What is different between the present Panama Canal and the new proposed canal? 

3) What type of questions are stopping the building of the new canal? 

4) How is the new canal to be dug? 

5) How will cbnnecting the Pacific Ocean ahd Caribbean Sea affect life in either? 
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6) l/hat stops animals fri>m moving throuph the present Panama Canal? 

7) Is the temperature of the Caribbean, and the Pacific about the same? Why is 
this important? 

8) Uould new patterns of predator-prey relationships develop is the new canal 
*. was du?? 

9) Why are we concerned if a species becomes extinct? 

10) What did we learn as a result of lamprey entering the Great Lakes? 




j. 
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STICKING OUT OUR NECKS* D-13 
The Case for U. S. Giraffes 

i • / ' ■ • 

. By Joan Schuman 

! / m i ■ . ■ 

As the blazin? sun strikes their long neck/, the giraffes lazily chomp on scraggy I 
saltbushes anc| sagebrush. The members o^the giraffe herd stick close together. 
» Too female r ouard8 ,! trot around the herd /watching for intruders. On the nearby 
hillsides , thu first gentle slopes of 7 che mightly Roqky Mountain range, herds of 
sheep ind cat :le graze on blue grama/^nd buffalo grass. 

Does this scene sound roixed-up to 7 you? Can this be a western U, S. grassland? 
• Yes—perhaps in the future* Combining the animals of an African plain with those 
on a U. S. p.rpssland is what sprfe scientists suggest we do. Let's find out why, 
and whether *?e can agree with them or not, : ' j 

Certain western portions of the U. S, are called grasslands because — you guessed 
it — they are mainly covered with grass. And grasslands are one of four major 
l wrld-wjde biones that edologists, environmentalistia,- zoologists, and many other 
scientists are now 'studying. (A biome is a vast living community composed of all 
the plants and aniraalp of the area. The other three major bioraes are tundra 
(treeless plain), desert; and forest.) 

The most common species of grass found on our grasslands is blue grama grass. You 
can also see oth^r kinds of grass dotting the prairies— blades of buffalo grass 
and snakewood. But most western U. S«, grassland's are misnamed. They should really 
be renames "scrublands, 1 ' because of the rapid growth of many bushes and shrubs that 
are crowding out the grass. ., , V I . 

What has triggered this brush invasion?' 1 For one thing, intensive grazing by 
, cattle and sheep haskilled off much of the grass over wide areas. These animals 
have eaten away much of their natural food source. And where the land has been 
munched cleans saltbushes, sagebrush, and mesquit$ bushes hav* sprung up. Because 
these desert shrubs contain bad- tasting oils and 0port pointed thorns, cattle and 
sheep won't eat them. This, in turn* has allowed these brushes to spread rapidly. 

Droughts have also taken a toll of grass and have left the land open for the brush 
invasion. Grasses have very. shallow roots and, thevvfjxt+r need frequent watering. 
Rut shrubs and pushes sprout deeper roots and are abl^ to obtain water from deep 
beneath the soil. 

Drought and overgrazing have spurred the invasion of the brush— an invasion that 
worries cattlemen, conservationists, and agricultural scientists, Why all the ' 
concern? Many scientists believe that the U. S, is rapidly losing its grazing 
land. Soon; they say, there will not be enough grass to feed the cattle, which- 
, are needed to feed our ever-growing population. 

Is there some way to make our grasslands work for us? Dr. Paul S, Martin, of the 
University of Arizona, has come up with a possible; answer to this question— turn 
the "useless" brush into food. But, you may say, these plants are not food for 
cattle and sheep. Dr. Martin has an answer for this problem, too. He has suggested 
that giraffes be imported to graze on our grasslands. Why? Studies of giraffes 
in their natural African Habitats ("homes 1 ') have shown that they can eat bushes ' 
and shrubs—just what our grasslands have too much 6f • Therefore, the long-necked 
browsers would be a natural control for the brush invasion. t 

E RJ C Sc ience Wor M » September 21, 1970, page, 4, 5. 
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Dr. Martin has also suggested some additional arguments in favor of importing 
giraffes. Giraffes, he states, yould be a new source of hides and fertilizer. 
And, most important, they could supply us with neat. (How about giraffe s$:euk, 
medium rare, for dinner?) Dr. Martin has also considered the problems that night 
arise if cattle and giraffes lived in the same' area and competed for the same 
territory. Cattle, he points out, drink water frequently. They must live near a 
source of water. Giraffes do not drink water frequently* 1 They can range far from 
sources of water. Thus, they would not compete with the cattle for, territory near 
'water. 

But there are other animals such as birds and insects, vital to the balance of 
grassland life. Would a giraffe "invasion* 1 upset this balance—and create nex; and 
serious problems? Researchers working as part of the International Biological 
Program, which involves hundreds of scientists from all over the world,, have inves 
tigated the four main biomes. And they have turned up evidence that may put a 
roadblock in the path of Dr. Martiri's giraffe idea. The roadblock is the lark 
bunting — the most common bird in the grasslands biome. 

The lark bunting is a small bird whose pitch black color is broken by white wing*" 
patches. It eats ants and grasshoppers. And it builds its nest on the ground, 
next to or. beneath bushes. The bushes hide the nests from predators. And the 
most common site for ne3t building is under the saltbrush. ' 

What would happen if a large browser, such as the giraffe, were to eat t?he salt- 
bushes? The lark buntings 1 nests would be clearly visible to predators. The 
birds 1 Survival rate in the grasslands would decrease. And if the lark buntings 
disappeared, the main insect predator of the grasslands would vanish. There would 
be no animal to keep the insect population in check. 

Why do scientists fear a larger insect population? Because insects such as the 
grasshopper, damage the grasslands more than do cattle. How? Grasshoppers eat 
the part of the blades closest to the ground. Cattle chop off the top half of the 
plants, which still allows the plants to grow and their seeds to spread. Feeding 
from the bottom destroys the plants Completely and prevents them from reseeding. 
With the plants gone, the soil is exposed to air and water. The result is eroded 
(washed away) soil, a more desolate terrain than scrubland. 

Now you have some of the arguments, pro and con, concerning the "U.S. giragges." 
Can you think of any we've left out? After you've thought over tltis problem, try 
to come up with your own answer to the question: Should we import giraffes to . 
stop the ' brush invasion?'' 

Questions for "Sticking Out Our Necks, The Case for U. S» Giraffes" 

1) What is happening to the U. S. grasslands? 

2) What animals have caused the change in types of plants? 

3) Why will cows and sheep not eat the brush? 

4) How do grass and brush roots differ? 

5) Why does Dr. liartin want to bring giraffes irtto the U. S* grassland? » 
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6) What products could we get from'the giraffes? 

7) Do cattle and giraffes require the same atoount of water? 
0) What roadblock has turned up to stop Dr. Martin 1 s project? 
9) What good does the lark bunting do? 1 

10) Why do grasshoppers damage grass more than cattle when they eat it? 

11) How could bringing giraffes into U. S# grasbljnds cause soil erosion? 

12) Can you make the food web illustrated by this article? 

13) Would it help if the number i of cattle feeding on the grassland was reduced? 
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PROTECTED PREDATORS* 
By John Speicher* 

Cruising above ice-jammed Lake Superior near the Canadian border on a bright winter 
day, American zoologist Dave Mech threw forward, the controls of his reconnaissance 
plane. v The craft nosed into a slicing dive through the frigid air. Below, 210- 
square-miles of snowy, forested island nestled in the icy water. It was Isle Roy- 
als, site of a national park, one of the last remaining hotaes in the U. S. for the 
vanishing timber wolf (Canis lupus ). 

All day long, the wolf pack on Isle Royale had pursued moose across a gleaming 
winter slick of ice and snow. And all the while, zoologist pilot Mech had tracked ^ 
tfie pack of timber wolves from the sky— keeping the roving predators under constant 
8MriteiUance, 
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His observations had a special urgency. Time may be running out for the timber 
wolf in North America. 'Recently, the U. S. Wildlife Service put the creature on ; 
its official list of endangered species. 

The menacing wolf , in danger itself? 

Oddly, yes. True, wolves were once common enough in the U. S. But as settlers 
cleared the land of forests, they rolled back the wolf 's, wilderness home like a 
vast, unwanted carpet. And, fearing the predator as a killer of domestic live- 
stock, state governments put a price on th^ wolf's head — a bounty* Cut down in 
droves by bounty hunters at the same time as its wilderness was disappearing, the 
wolf found itself attacked on two fronts. Today, with a bounty still on its head 
in most states, the wolf may be thre&tened with extinction. 

WOLF ATTACK! 

"* . , i r ..;■..'!•■•'•'„ ■ 

In Ible Royaie ITationaTiterk, timber wolves are protected from hunters by law., 
And there's another plus.] The island is a place where zoologists can still observe 
wolves in the wild. And xhis yields clues to the ways in which animals' cope with 
the hazards of their environment. (The island is also home to herds of moose, upon 
which the wolves prey for food.) 

As Dr. Mech came in over the island, he spotted an old moose cow lumbering through 
the snow. Strung out in, single file at her heels loped a pursuing pack of fifteen 
wolves. 

Dr. Mech citcled, and watched. Wolves leapt ferociously at the old cow's flanks;. 
But the hulking animal lymbered on, t flicking, off her tormentors with powerful 
heaves of her muscular body. 

Then "the cow blundered onto the ice of a frozen stream. The ice cracked. • Now, 
she was trapped. One wolf Jumped up and seized her* nose.' ■ The *:ow swung her head, 
cracking the wolf in the air like a whip* The wolf lost its grip and sailed away. 

The aged moose beat off the other wolves and plodded into a thidket . There she 
stood her ground, prepared to trample her enemies under ljer hooves if they dated 
to resume their attack. But time was against her. , Blood -stained the snow. And 
pilot 1 lech, banking low in the sky, saw that the r pov was bleeding badly. "The _ 
wolves, he reports, "didn't finish her off until she had weakened gteatly . M ? 

. * * , ! • .v. 

*frrom Science World, November 1, 1968, pages 4-7. 
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Observations such as Dr. Mech's revamp ins scientists 1 belii&f 6 dbout the wolf* 
Long considered an efficient killer of noose, deat, elk, and othet big f;ame, the 
wolf— under closer scrutiny--comes off as anything but a spectular success. 

For instance, tir. Itech saw the Isle Royale wolf pack attempt 131 different kills. 
One hundred and twenty-five times, the taoo&e either outran the pack or fought off 
the wolves in a ''he&d-to-head 4 struggle . Only six times did the wolves succeed in 
scoring a kj.ll. *. ' . \/ 4 

■ .-.'•/ ' t ■ . : 

Over the course of his three years spent studyingjfche pack, Dr. Mech performed 
autopsies on some 50 wolf-killed moose carcasses.. These, examinations disclosed 
that the overwhelming majority of the kills were either very young-- under the age 
of one year— or very old, over the age of ten., Many of the remaining moose were 
sick—the most common disease being a lung infection caused by parasitic worms.* 
Obviously, any noose with' wbrm-riddled lungs wouldn't stand much; of ^Kchance out- * 

^proloh8«^ battle. 1 \ 

Such facts led Dr. Mech to a startling— and controversial — conclusion* Though i 
wolves kill sone individuals of a herd, they improve a herd's chances for survival. 
Does this sound contradictory? It isn't. 

By removing diseased animals from the herd,* wolves play a ^sanitation 1 ' role. They 
help nip diseases in th* bud, before ah epidemic gets started./ 

Also, by winnowing out the young animals, the' wolf pack helps keep the herd rela^ 
tively small. Zoologists know that, in ranges where herds become too large, ani- 
mals tend to overgraze the land. Often, they Completely wipe out grasses and other 
food supplies; As a result, mass starvation usually followar. 

Dr. Mech and other observers of Isle Royale 's wolves were puzzled by one finding. 
In the several years since the wolves had been protected by law, their population 
hadn't shown any significant increase — never more than 28 wolves on the who 14 
island, with an average yearly census of 23 over an eight-year period. 

How come the protected wolves didn't increase in number? * 

./•'■. i -' 

DOMINANT MATCHMAKER" 

One possible answer cones from American zoologist Jerome Woolpy, who studied \ 
wolves in captivity at Brookfield Zoo, Chicago, Illinois. At Brookfleld, qaptiv^ 
wolves lived in a pack within a contained territory a large pen. 

Dr. Woolpy noticed that the wolf pack had a definite hierarchy— social ranking 
system. It was something like a pecking ordfer among birds. In wolf -pack hierarchy, 
there are dominant (aggressive) and submissive (less aggressive) animals. 

Usually, when approached by a submissive Wolf , a dominant wolf perks up its eats, 
bares its fangs, and snarls. The submissive animal draws back its ears, slinking , 
along the ground with its tall between its legs. If a fight should develop, the 
submissive wolf almost always exposes its t'hroat to the higher-ranking wolf as a 
sign of "surrender * n 

At this point, the dominant wolf could easily rip out the submissive wolf 'e throat. 
But no one, including Dr. Woolpy and Dr. Mech, has ever seen this happen. Instead, 
>the high-ranking wolf stops attacking. It lets its beaten rival slink away. 



What /has this got to do with wolf -pack populations? Plenty, A dominant wolf, 
whejther male or fenale, almost never accepts a wolf of lower rank as a mate. 
Moreover, if a dominant, high-ranking wolf gees -two lower-ranking members of the 
pack engaged in courtship* it attacks the pair and prevents their mating* 

Thus, high-ranking wolves ^prevent mating among ; lower-cranking , wore submissive • 
members of the pack. Result: Those animals less able to mept the challenges of 
their environment 3 imply aren't born. • 

< ■'• ■ v . *• ' : 

At the top of the wolf-pack social structure is a strong, dominant male— labelled 
by scientists, the '" Alpha male. 11 Perhaps you think the. Alpha < male would be most 
likely to mate and produce young 1 for the pack? * 

Wot so, says Dr. Wdolpy. For some mysterious reason,, the Alpha male usually 
appears totally uninterested in mating. 

Quite a- complicated- picture,- no?~Coments^Dr . Woolpy^ ^ 

established social hierarchy in both sexes places severe restrictions on the mating 
habits of the group. In five consecutiveseasons, f rom 1960 through 1964, only one 
litter was born in ther pack each year. . .The social system controls the mating and 
population of the pack." * 1 ' 

Thus the behavior of wolves in a pack, seems to liervfc as a popualtion-cbntrol pro-, 
cess. But suppose that numerous members of the pack were shot by hunters or killed 
off by disease—then what happens? Scientists believe that the wolf hierarchy r 
, falls apart. This probably allows more matings to take ^lace, and more wolves to 
be born. The pack increases in population. V - 

Today; timber wolf populations are shrinking toward extinction throughout North 
America. ?tany conservationists think that more wilderness sanctuaries should be 
established for the wolf — similar to th^t on Isle Royale. Some evcin suggest thAt, 
in some cases, wolves should be brought Into areas where none now live. For 
example, imported 1 ' wolves might be a good control for Yellowstone National Park's 
hip elk herds. \ 

The population of Yellowstone's elk \ias ''exploded 11 to the point where 1,000 or so 
must be trapped and shot by rangers ^ach year. Otherwise, Yellowstone's overpopu- 
lous elk would overgraze their irange — bringing disaster to themselves and other 
animals. 

But other voices caution against importing the v;olf to Yellowstone from its 
Wilderness retreats. They point 'out that wolves are great travelers— covering as 
much as 30 miles a day in search of food. Suppose the wolves strayed away from 
Yellowstone t& prey on domestic livestock — much easier quarry than wild elk? r 

In I960, Little Red Riding Hood's old forest foe is himself in danger. Should more 
' Islej Royales ' be staked out as. protected arenas for the wolf? Should he be the 
Qbject pf elk-control experiments at Yellowstone? 

What Ido^ou think? 



\ \ Questions for ^The Wolves of Isle RoyajV 

1) What interaction exists between the timber wolf and the moose? 

'»■ 

2) What activities of man caused the timber wolf to be placed on the endangered 
species list? \ ^ 

3) What * is a bounty? ' V v '\ 

4) Are wolves efficient killers? % 

5) What type of moose did th\ wolves kill? ^ 

\ 

j 6) HoW'do wolves killing moose 'help the moose species? ; 

v 7) How does social ranhing withitfvthe wolf pack influence population size? 



8) MJhat happens when the wolf hierarchy is disturbed by man? ■ 

9) How could wolves be used in Yellowstone? 

10) - Construct a food web illustrated by this article. 

11) What type of environment does the timber wolf need? - 

12) Is it important or worthwhile to save animals like wolves from extinction? 

13) Uhat are some structural adaptations the moose can use to protect himself? 
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Teacher Special Resources / \*" : 

the following, materiel ts provided to assist teachers in cartyinR out the various 
unit activities. , * 



Sketch Evaporation-Condensation Cycle Demonstration - ' 

Sketch of Oxygen Demonstration . . . • • . ■ . . . . • . . . % E«2 

Organism Relationship Diagram ........ . . . • • • * • E-3 



Pood Web Diagram s ; / 

(illustrates how the classroom food web might appear). . • /. . . . E-4 

~ Llv ine Cc^imi t ies irTthe Classrobti 7 



(simple ways to maintain plant and animal life in the classroom) . . E-5 

Uses of the Strand Terms in Various Subjects. .... . : . .......... E-9 

Unit Discussions Topics . . . . .... ... E-ll 

Data for Population Graphs 1 ^ 

(United States', Kansas , £nowshoe-hare> Rlvg-neck pheasant) • . ... " E-16 

* * r- / M . , / . . ."':,/, 

Sample graph of United States Population. . . . . t * . B-17 

Sample graph of Kansas Population . ...••<«........... E-18 

Sample graph of Ring-neck Pheasant .\ . . • . 8-19 

Sample graph of Snow^ge-hare • « • K-20 

NASA - Lost on the Itoon Exercise 

(Urfe to emphasize the basic needs for life)Y, ......... . .. . B--21 

Natural Problems. . . . . \ V « * ... . ...... E-24 

Scramblers (Can be used as individual fun activities * 

or as review guides) . . . . » 4 . .......... v . . . . ,\ • R~25 



LIVING COIBIUNITIES IU THE CLASSROOn 



Introduction - 

There is no better way to understand life and it* many forms, than through daily 
contact. Several suggestions for ways and forms of life you can maintain in the » 
classroom are provided* All the suggestions given include simple procedures* 
Hone of the suggestions are completely trouble free, but will produce workable 
results most of the timet Various activities can be assigned as student projects 
with everyone benefiting by observing changes. 

Use the live organisms as teaching tools by making daily or weekly observations 
and recording data. Have students do research on various aspects of each organises 
influence and relationship* Have the students suggest ways to design experiments 
to fi,nd answers to their own questions. 

Students, not- the teacher, should be responsible for caring and maintaining the 
various organisms. Do not always be cleaning and starting over* Sometimes the 
unexpected or a failure is tKe best teaching tool. Do not tell students what is 
going to happen, it probably will not occur anyway. Students ^re the best source 
for organisms like goldfish and animals that can be kept in a classroom, 

1. Aquaria — Every three or four students can establish a gallon jar aquarium. 
Since this bottle is small, it limits the amount of life that can be maintained. 
The surface area is the most important factor so don't fill a jar completely to 
the top with water. Use goldfish, minnows, or guppies and about one gallon of 

j water for each inch of fish. One fish is enough for an aquarium. Usually some 
\ student has an excess of fish to provide for everyone. Put in a water plant 
Land a snail to start a more nearly balanced aquarium. Be sure not to use chlor- 
inated water without letting, it sit for at least a day. Have students research 
proper care of aquariums. It is important that the students get involved and 
: feel ownership if they are to make careful observations. A large classroom 
| aquarium is a nice addition and excellent habitat for comparison, but not a 
substitute for the individual ones. 

2. Terrains— -Every three or four students can construct a simple terrarium by 
getting a large mouth gallon jar, placing it on the side and filling the lower 
1/3 with soil* Small plants and soil can be transferred in the winter, The 
plants or seeds will start to grow when warmed. Add a few insects and slightly 
moisten before closing the lid and laying the terrarium on its side in a warn \ 
room. ?Iany changes can be observed over a period of time. Don't throw out 
plants when they look dead. They often will start growing in a few weeks. 

This death and net; growth is an excellent way to lead into discussions about 
succession. The wide mouth jars can be obtained fromifood service centers. 

3. Bottle garden— Have each student bring any type of bottle, partially filled 
with soil. Plant seeds in it. Moisten and start dally observations. 

4. % Algae garden — A collection of algae can be easily started by setting up a •• 

gallon bottle for an aquarium (described above), but.., leave out all items but 
the water plant. Use' a bottle of aquarium plant fertilizer (purchase^ at any 
pet shop), and fertilize at about three times the recommended rate. Place a 
light (40 xvatft flourescent is best) over the garden if possible, and le,ave it 
on 24 hours a day. Make sure that the water temperature is not changed more 
than a few degrees. v 



Hicro-organisms— Microscopic organises never fail to catch a student's eye. 
Any natural water supply will contain several kinds* To produce a rich cul- 
ture place dry grass and some soil in a jar partly filled with non-chlorinated 
water. After 24 hours you should find many microscopic beasts either on the 
surface, on the bottom, or on the grass blades. This will, be even richer if 
you can add dry alfalfa and some manure to the culture. Keep the culture and 
viev? it over several days, try cultures using different plant and water types. 

Hold — Many natural molds can be cultured and observed by leaving various food 
samples exposed to the air, The samples will need to be kept moist. Bacteria 
will also be growing on the food and unless large colonies are formed, the 
bacteria cannot be seen without magnification. Odors from decomposing can be 
observed. Spore cases or reproductive structures will be observed on the mold 
and many colors can be seen. Use a hand lens and observe the mold fibevs 
growing into the food. Some mold grpups can be identified observing the ? spore 
case shape and patterns and using reference material. 

Heal worms—Hot only can meal worms be used as a food for several reptiles, 
but they can be used for experiments themselves. What t^nperature do they 
prefer? ?)o they prefer light or dark areas? Do they prefer smooth or rough * 
surfaces? Students can design many other interesting experiments. o 

Heal worms can be raised in almost any type of container to a depth, of several 
inches with wheat bran or a similar wheat product. This taay be mixed with a 
chicken mash and hog meal. Place a moistened piece of burlap over the meal 
and then place another inch of the meal over the burlap. Obtain several meal 
worms from a pet store or a grain elevator* Cover the container with screen 
to present escape of adults that develop. Add a slice of raw potato weekly. 
Adults (normally develop in early spring and lay eggs from Hay to late October. 
Larvae will develop during the winter. 

Termites and Ants— Termites and ants are always interesting to wafch and rela- 
tively easy to maintain. A Container can consist of a quart jar placed inside 
a gallon jar with the space between them. If a thick soil area is available, 
you will not see the ant trails. The outside should be covered except when 
viewing . Ants burrow away from light. < The soil should be slightly raoiet and 
firmly packed in the container. When collecting the antfc or termites, gather 
some of the soil they are in and place it in tfte container. Weekly feeding 
of sugair and a few drops of water will be sufficient for termites while ants 
need some/ protein like eggwhite. *An ant food of one p*rt eggwhlte, one part 
vegetable oil, one part syrup, and two parts water can be made up and stored 
in the refrigerator. Place a few drops of the mixture in the container wefekly. 

Cut open a termite and place its stomach on a microscope slide and view the 
protozoan inside that digests the wood. The protozoan will remain alive if 
you place a drop of salt water on the slide. V v ^< v 

Crickets—Any container will work for culturing crickets. If it is eight or 
more inches high, no cover will be needed. Place about an Inch of moiet sand 
in the bottom of the container. For adults, include a very shallow dish $f 
water. Crickets can live on rolled oats, but a better food is a paste consis- 
ting of rolled o&ts, sugar, skim milk powder, and water. Dry the mixture and 
cut into about inch squares. Feed one every few days as needed. Any green 
plant material cbn also be used as food, but remove it if it molds. A chame- 
leon can be added to the cricket culture and observe the predator-prey, relation 
ahlp. • * • 



Cockroaches— -Cockroaches are excellent for illustrating incomplete metamor- 
phosis, and an interesting critter to watch. Alno^t any container with a 
screen cover that can be darkened or kept in a dark place will do fine for 
their hone. *lace several layers of glass in the container and separate them 
174 inch. The roaches will live in the layers. Vfater is best supplied from 
a bottle inverted in a shallow dish. Place a microscope slide under the edge 
of the bottle to allow water to enter the dish. Place cotton around in the 
dish to 4 prevent drowning. Food can be dog' biscuits supplemented by potato, 
apple, and lettuce on a weekly basis. The container will rarely need cleaning. 
Sawdust can be added to the container if desired. 

Fruit Flies — Fruit Flies can be collected by leaving some overripe fruit, 
like bananas, in an open jar outside anytime except mid-winter. 'The flies, 
require a fermenting material, moisture and solid area for an egg laying sur- 
face. Many elaborate formulas exist, but a simple dnd inexpensive environment 
for use in the classroom is a ripe banana, yeast, paper towel and some water 
in a jar. Cover the top so air can enter. Add moisture when needed. If you 
have problems with mold it is easier to start over than to control the mold. 
The mold can prove to be interesting to observe. 

The fruit flies can complete a life cycle every seven days, thus are excellent * 
for observing population grox*th. The eggs are very small and require extreme 
care if they are to be observed. The larva, pupa and adult stages are easily 
viewed and are interesting to view. Hales and females tan be identified. 
.When raised in a jar in which no food is added, you can observe the effects of 
a limited food supply; the accumulation of waste, and the growth and decrease 
of a population within a few weeks. {■ t \ . ' 

Kousef lies— Although most people are familiar with the adult housefly, few 
people have viewed the complete life cycle. Being larger* than the fruit fly, \ 
it is easier to observe. It is sometimes harder to maintain in a confined i 
area than the fruit fly. The stages of a housefly vary slightly from those 
of a fruit fly. ? 

To establish a housefly culture, start with a one gallon jar, cover the bottom 
about one inch deep with horse manure or a mixture of rolled oats, brin and 
alfalfi pellets. JVdd a pinch of mold inhibitor, such as sodium propionate. 
Place dry powdered milk or granulated sugar in a small Jar lid for food and 
place on the horse manure. Place a small bottle containing water beside the 
food pan. Fix a wick using cotton or piper towel to draw the water from the 
bottle. The lid on the gallon jar should have screen or other material that 
will allow free pass&ge of air. Stock your jar with a few adults and you aye 
in business. 

Laboratory colonies are frequently lost because the medium is not kept moist. 
The amount of moisture needed for developing flies will vary during the diffe- 
rent stages of development, with, the larva thriving in a Wet to very moist 
environment and the pupa developing best under drier conditions. The amount 
of moisture available will affect the rate of development. If the medium is 
kept wet at the bottom, the larva will utilize the area of optimum moisture and 
will migrate to the drier portion for pupation. 

The sexually mature housefly (10-14 days old) will lay about 120-150 eggs 
within 4-0 days after copulation and the larva will hatch in 8-12 hours. The 
larva will go through three ins tar stages (24 hours - 24 hours > 3 days) and 
into the pupa stage for 3 days. Temperature will affect the length of each 
stage. 
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13. Gerbils— -Oerbils are a relative trouble free mammal to raise in the classroom, 
ffhe odor that is common with most mammals like rata and mice is almost missing 
Any cage with about a cubic foot space will holise a pair of 1 gerbils. Gerbils 
are an arid land animal and can survive on very little water* If you do not 
wish to ujse a water bottle, just place an apple or potato in the cage and they 
will have sufficient water. Food can consist of any grain and leafy green 
plant 8, Sometimes it is helpful to add a few drops of vitamins to the food or 

'water supply* Gerbils fed vitamins will not tend to eat their young* The < 
cage will only tteed infrequent* cleanings if you use sawdust in tko bottom. 

The gerbils should be provided with something they can hide within, a used 
towel * roll will do fine. The male will help care for the young if left with 
the female. Often, the young will be scattered throughout the cage when born, 
don't become concerned. 

14. Earthworms— The common earthworm feeds mostly on decaying leaved* The worms 
may be kept in a box that is about twelve inches deep. Fill the box with a 

- mixture of leaf loam and old leaves . The best samples can usually, be found in 
wooded areas with a good ground cover. Keep the material moist but not wet. 
Ho additional food will be needed. When stocking your box, do not add any 
injured worms. Keep the box at a temperature of about 60?F. and cover with a 
glass plate. Put no motfe than 50 worms per cubic foot of soil. Once estab- 
lished, do not disturb for a few weeka other than to check for moisture. In 
two or three months, examine the soil for changes in texture. Have the worms 
multiplied or layed eggs? The eggs will be yellow, football shaped, *tough 
£ skinned, and about 1/8 inch long. Have the worms grown? The earthworm is a 
very important decomposer and a soil mixer and aerator. * x 
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use of the strand terms in various subject areas* 

: / ... • ■'• • ■ , ' .. . ... "a ■ . 

The strand concepts as developed by the National Park Service not only are useful 
while studying the environment , but also can be readily used in other educational 
areas* If students think in terns of the strand concepts, they will develop a, 
learning pattern and observational skills which they can uie in any subject. The 
following questions and suggestions are offered as guidelines for introducing the 
strands into various subjects, 

Social Science - . v = ' 

1) When study inp various countries view them in terms of how are they 
similar to the Unitfed States? Uow are they different? 

2) What pattern or organization do they use for moving farm products? 
What pattern exists in the social structure? 

3) How does the country interact with other countries? Do they exchange 
trade? Using the same mechanics as used in the food web, the yarn 
and role playing, one can illustrate relationships between countries. 
Let each student be a country and each string could represent some 
exchange such as wheat between them. / 

4) How has the life style of the people changed? 

5) How have the people adapted or adjusted to living in their physical 
environment and their social environment? 

tiath - v ' * 

• > •• 

1) In what ways are number systems the same? In what ways are they 
different? 

2) What patterns can be found in number series? Develop number series 
with patterns and see if students can find the patterns and continue 
the series « 

3) Can they develop number combinations that are equivalent? The uae _of 

hrypto cards will illustrate the interaction of numbers. y 

4) Use graphs to illustrate ^hanging values. ' / 

5) What are some examples of how people, have adapted nufcber systems to 
fit their social system? What about the metric syste^?>^ 

Language Arts - 

f 

1) How are the expression of boys all aliKe when they see a new animal? 
How are their expressions different from th* girls? 

2) Wtvat pattern can the students find in their own speech habits? What 
patterns are found in the library? 

3) How does changing the verb in a sentence change the action of the 
r subject? 

A) What are some ways to change the intent of an expression? 
5) What are some words that Americans have adapted or modified for 
their use? 



*See Activity 3.1 for an* explanation of the strand terms. 
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Art - 

1) Wtien comparing art painting pf two different periods or of different 
netti look for their similarities and variations, 

2) What gives the work of art its pattern? 

3) Can a picture illustrate change or can change only be illustrated by 
a series of pictures? 

4) Does everyone interact the same with a work of art? 

5) What are some examples of how artists have adopted modern material^ 
and methods for use in artistic expressions? 



\. uniT Discussion topics e-ii 

These questions, provided for the classroom teacher's use, are designed for 
initiating class discussion and are open ended* These questions will create 
Interaction between students and will act as an additional teaching tool. During 
the student 'discussion, the concepts within the question can be developed.* llany v 
of the questions can be used as an informal pre-post evaluation instrument • 

I Basic Heeds Fo r Life - Topic I 

1. Can animals live on the earth Without green plants? 

2. Where does th.* energy man uses come from? 

3. List three things all green plants need if they are to grow. 

4. What does nan get from food? 

5. Why in the sun important to roan? " 

■ ... _ «» 

6. Liat three things all animals need. 

7. Where does food production occur? 

8. Name some important food producers. 

9. What is combined to make food? 

10. What is a waste material given off by green plants that is used by animals? 

11. List two ways our body uses *;ater. 

12. Jtow does our body use oxygen it gets from the air? 

13. What waste material do we breathe out into the air? What organisms use this 
waste material? 



14. vJhy do animals sweat? > 

15. What are some ofVthe activities performed by blood within animals bodies? 

r ' : ■ ' • ■. , ... .-. ' 

16. During the burning of foods inside animals bodies, what is released? 

* j? 

17. If you were alone, without equipment, in a desert for three weeks, what would 
be your greatest need In order to survive? 

A) food B) water C) air D) shade 

IS. Which of the following things supply the energy plants* need to grow?, Circle 
only one* - o ' i. , 

A) oxygen B) food C) water D) light 

19.1 Circle the four things which all green plants must have to * grow. 

A) water B) oxygen C) carbon dioxide D) minerals E) drainage 
f F) sunlight G) fertilizer V ' . ; 
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' * ' * . 

20* Circle the two best reasons for eating food. 

A) to get energy B) to stop hunger pains C) to get materials for body 
prowth 9)' to give strength E) to keep nature in balance 

21. Circle the three things in the -following, list that are basic biological needs 
for yo'ui 

A) taking a bath B) eating k balanced diet C) smoking D) eating 
meat twice a day E) drinking water F) exercising G) breathing 
H) looking and listening for dangers 

Food Web - Topic II 

1. Give 8on\e examples of how plants depend on animals. 

2. Give some examples of how animals depend op plants. 

3. Is there such a thing as a single food chain existing by itself in the natural 
\ world? 

4. Give some examples of how the non-living conditions influence where plants and 
aninals are found. . 



5. Where do^producers get their food? 

6. How is a herbivore different frora a carnivore? 

7. Why do highly populated countries eat more plant food than meat foods? 
0. What is the role of a decomposer? 

9. All food chains st^rt with a _ 



10. What happens to the material in an animals body when it dies? 

lit Give some example of predator-prey relationships. 

12. Give some example of parasite-host relationships. 

13. How is a scavenger different than a predator? 

14. What would happen to the raiblt population if there was no predators? 

15. Give some examples of adaptations" predators have that aid them in capturing 
food . 

16. Do parasites kill their host? 

17. Compare the effect parasites, predators, and Scavengers have on the population 
of their food sources. 

18. How will our food habits change if the people population continues to increase? 
19* Giv6 some illustrations of competition between animals. 

20. Dr?w a food chain with four organ i«rma in it. 
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21. Draw a food v?eb with six onanisms in it, \' 

22. George Allen had always had one of the most beautiful rose bushes in the 
neighborhood, .The roses were beside his house, and were always the- prettiest 
Just bbfore the annual Rose Growing Society's Fair.* IJowever, for, two years 
in a rot j, heavy rains the week before the Fair had jruined the flowers by 
knocking, off petals. This year George had vowed to win the Fair with his 
roses, so he built" the roof of his house way out over the rose bush, and 

\ watered the bush with his garden hose. 

All his efforts failed — his bush looked very bad and produced .only a few tiny 

roses. Many of its leaves died and it looked as if the whole plant would go 
soon, 

!/hat was \irong? - 

A) The lack of sunlight energy is killing the plant. 

8) Rose aphids are killing the plant leaves/ 

C) Something in the water from the garden hpse is killing the plants. 

D) Rose leaves heed to be washed by r^ln'jln order to keep breathing 

23. Circle the line, which best completes the sentence below, ^Jhen. a man plans to 
build a highway, a lake, or a housing development: ° 

A) he should carefully study the animals and plants in the area, t for all of 
these changes will change their populations. * 'V 

B) he should carefully study the animals and plants in the area, for some of 
these changes will change theitS populations. 

C) he should carefully study the animals in tfie area, for some of these 

changes Will change their population. * : » * 

D) he should carefully study the animals in' the area, for all of these 
changes will change their population. - * 

24. Why would an ecologist say that Chinese people eat mostly plants, while 
Americans eat quite a bijt of me^at? 

. A) Because Chinese people aire mostly first order consumers. M 

B) Because Chinese people are poorer, they don't raise cows and they can't 
afford to buy meat, 

C) Because much energy is wasted by being a second order consumer and Ghipese 
people cannot afford the waste. 

!)) Because Chinese people eat fish and they don't t/ant t6 eat other meat. 

25. Why does a sanitary landfill, which buries garbage, slow down the carbon 
dioxide - oxygen cycle? Choose the best answer. , 

A) Because decomposers cannot obtain enough oxygen to live and decay the 
garbage.' 

B) Because scavengers cannot eat the garbage and release oxygen. 

C) Because plants cannot grow on the garbage and release minerals. 

D) Because plants cannot grow on the garbage and use its carbon dioxide. 
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26. Place the letter in front of the beet sentence in the space below. 



A) In a natural world, some animals and plants change the lives of some 
other animals and plants. i 

C) In a natural Vor Id, some anitaals and plants .change the lives of ajjl other 
animals and plants. ' 

£) In a natural world, all animals and plants change the lives of all other 
animals ahd plants. * • . . . 

D) In a natural world, all animals and plants change the lives of some other 
animals and plants, ' ' \ 

,27. 'Box. turtles eat inserts, wild strawberries, fruit, xjorras, and almost any soft 
food found within their reach. 

The 200 is planning £ natural exhibit for the turtles, where they would be 
given only water end allowed to eat any natural food growing in their large 
enclosure. 



Which of the following changes will 



hurt the turtle population the most? 



AX Placing their water in a small pond. 

B) Putting chicken wire with large holed around the enclosure. 

C) Putting a roof over the exhibit to keep it cool, 
V P) Applying artificial heat in the winter. 

Select the term that best matches the definition. 



20. - An organism from which a parasite 
.. ■' receives Its food. 

29. When two or i^rej^anisms r^eed 
the same food or space. 

30. An organism which gets food from 
another living organism. 

31. Animals that serve as a clean-up 
crew by eating dead organisms. 

32 . The changes an organism goes 
through in its lifetime. 



A) 
B) 

c>; 

D) 
E) 



Scavenger 
Parasite 
Host v ' 
Competition 
Life Cycle 



Select the term that best matches the definition* 



33. Organisms that return dead matter 
to soil. 

34. .Green plants that use sunlight to 

manufacture food^ 

35. The set of all organisms that must 
eat to live. 

36. Organisms which are captured and 
eaten by larger organisms. 

37. Organisms which cgtch and eat 
animal 8. 



A) Producer 

B) Predator 

C) Consumer 

D) \ Decomposer 

E) Prey 
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Observational Skills - Topic III 



■ y 



1* In one minute, list as many different things as you' can remember observing 
between your home and school. 
• .-.'.« ■ * 

^ Teacher note ? Did .they list any plants, any. animals, did their list 
reflect use of any senses other than sight? Give tfris question a few 
days later to see if they are now observing any more. 

2. List as many adjectives as you can in one minute. 

Teacher note ; Examine their lists for how many senses are being reflected. 
Examine for some pattern within' heir choices. Repedt this question after 
doing some of' the exercises using the senses and examine th6 list for 1 
y^X changes. ^ . - 

6. Give ways- you would decide what season it was if you were standing in the 
middle 'of a forest. , J/ > 

4. List several things that can be found in the soil. 

5. If you vmre goinp to describe a tree so that someone else could pick it out of 
a group ot trees, list f^ve different things you would need to describe. 

6. Give examples that will illustrate each of the strand terms: similarity, 
variations, adaptations, patterns, change, and interaction. 

7. Give a student an object and ask them to describe it. 

Teacher note : Keep a record of the number of senses used and the 
variation of adjectives the student uses. 

8. If you were given a small animal, for example a grasshopper, what parte of it 
' would you use in describing it? 

Environmental Changes and Han 1 9 Influence r Top^c IV 

1. 'Does* change ^occur naturally without man*s influence? ■ '- ' ■ 9 

2. I That does the word succession mean? 

i •"■ "... 

3. What are some examples of natural changes that man was not involved with? 

4* List, several .Ways in which man has modified or changed the local environment. 

5. * What are some examples where man's changes caused death or harm to other 

animal 8? , * 

6. Can man correct all of the tnistakes he has caused? 

7. What are some ways we can improve the way man uses the environment? V 

0. What type of planning doca roan need . to do before changing an a^ea, such as 
building a new lake? ' " 
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DATA FOR POPULATION GRAPHS* 
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Graphing Data 
(Introduced in 193?) 



U. S. Population** 
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Snowshoe-hare in, Canada 



Date 
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1855 V 
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. 1375 
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1900 
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Kansas Population** 
Date Population 



/ 
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1070 
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1900 
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107 
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1,905 
2,179 
- 2,300 



(Est.) 



*See activities 3.21 through 3.24 for an explanation of each, graph. 
**Thousands .' 
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LOST ON THK MOON EXERCISE 

The NASA Lost On The Iloon Exercise can be used to help students realise which basic 
needs of life aire most inportant during a short period of time* If it is used as a 
{ group activity then the 'Decision by Consensus" approach can be introduced.* 

' \ "' ■ j 

Decision by Consensus ' 

This is an exercise in group decision-making. Your group is to employ the method 
of Group Consensus in reaching its decision. This means that the prediction for 
each of the fifteen survival items must be agreed upon by each group member before 
it becomes a part of the group decision. Consensus is difficult to reach. There- 
fore, not .every ranking will meet with everyone's complete approval/ Try, as a 
group, to make each ranking one with which all group members can at least partially 
agree. Here are some guides to use in reaching consensus 

1. Avoid arguing for your own individual judgments. Approach the task 
on the basis of logic. 

2. Avoid changing your mind only in order to re#ch agreement and avoid 
conflict. Support only solutions with which 'you are able to agree . ^ 
somewhat, at least. 

3. Avoid J: conflict-renching i: techniques such as majority vote, aver- 
aging or trading in reaching decision. 

A. View differences of opinion as helpful rather then as. a hindrance in 
d ec is ion-making . 



*See instructions and answers on ft- 22 and E-23. 
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LOST ON THE MOON EXEHGI15E 
Decision Form 



V 

\ 



By Jay Hall 

INSTRUCT IOUS : You are in a spac^ crew originally scheduled to rendezvous with a 
mother ship on the lighted surface of the moonA Due to mechanical difficulties, 
however , your ship was forced to land at a spot/ some 200 miles from ,the rendez- 
vous point. During re-entry and landing, much (of the equipment aboard was damaged 
and, since survival depends on reaching the mother ship, the most critical items 
available must be chosen for the after landing, \Your task is to rank order them 
in terms of their importance in allowing your crelto reach the rendezvous point. 
Place the number 1^ by the most important item, the! number 2 by the second most . 
important and so on through number 15, the least important, 

■* Box of matches 



Food Concentrate 
J>0 feet of nylon rope 



Parachute silk 



Portable heating Unit 



Two .45 Calibre pistols 



jOne case' of dehydrated Pet "Milk 



JTwo 100 lb. tanks of oxygen 
Stellar map (of the ,raoon f s constellation) 



Life raft 



Jlagnetic Compass 
5 gallons of vater 
^Signal flares 



First aid kit containing injection needles 



Solar-powered PI receiver-transmitter 
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NASA EXEHCISE ANSIJER SHEET 



Rationale • 

* ' . 

No oxygen 

Can live quite awhile without food 
For travel over roush terrain 
Carrying 

L?>>hted side of moon Is hot 
Some use for propulsion 
Meeds \\J) to work 
!o air on moon 
Itoeded for navigation 
Sone value for shelter or carrying 
Moon's magnetic field is different 

from earth 1 8 
You can 1 t live Ion? with this 
■!o oxygen 

First aid kit might be needed 

but needles ate useless ' * 
Communication 



Correct Answer: \ 

15 B ox of matches 
4 Food concentrate 



6 50 feet of nylon rope 
0 Parachute silk 



13 P ortable heating unit 

11 T wo ♦ 45 Calibre pistols 

12 O ne case dehydrated Pet milk 
1 T wo 100 lb. tank 8 of oxygen 

3 Stellar map (of moon's constellation) 



9 lite raft 



14 H agnetic compass 
2 5 gallons of water 



10 S ignal flares 
7 F irst aid kit containing 

injection needles 
5 , S olar-powered FM receiver-transmitter 
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NASA Exercise Direction Sheet lor Scoring 

The group recorder will assume the responsibility for directing the scoring, 
Individuals will: 



1* Score the net differences between ih6ir answers and the correct 
answers. For example, if the answer was 9, and the correct answer 
was 12> the net difference is 3. Three becomes the score for that 
particular item. 

2. Total these scores for an individual score. 

3. Kext total all individual scores and divide by the number of 
participants to arrive at an average individual score. 

4. Score the net difference between group worksheet answers and ■ 
the correct answers. 

5. " Total these scores for a group score. 

*6. Compare the average individual score with the group score. 



Ratings i 



/ 0-20 Excellent 

20-30 Good 

30-40 Average 

40-50 Fair 

Over 56 Poor 



■ • ....... ■•* tiri* v 

I1ATURAL PROBLEMS* 

« j y 

Natural problems ale those brought pri by the elements, or by living factors 
within nature herdelf . y" 

It is not wcommon for people to forget that without man be ins present, wildlife 
will still die. %he following examples vill help illustrate the natural struggles 
•that exist in the absence of m&n* 

Without inter ference by man, most wild things still have the vast forces of nature 
working to whittle down their numbers. 

An occasional freak storm will wipe out a flock of birds to remind us that 
struggle and death happen all the time in nature apart from man. 

So we have starvation, fire, flood, drought, storms, volcanoes, tidal waves, 
earthquakes, sleet, hail, snow, wind, tornadoes, hurricanes, heat, disease, and 
predation. 

The deer faces external predation from the wolf and internal parasitism by the 
liver fluke. Rabbits face quick death to the coyote, slow weakening to the body 
louse, and slow death to an organism that causes rabbit fever. 

Ducks die by the tens of thousands to a disease commonly called "limber neck' 1 or 
botulism— a sickness that is j*ot caused by the doings of man* 

/ ■ . ■ . - - ■ ■ / : " . ■ .... 

Any person who has diss^tfted the stomach of a bass or pike after catching it is 
well, aware of the relentless pursuit of food by all predators. 

In fitting himself into natures scheme of things, man has to make many allowances, 
for the natural food chains to gtf on as they have in nature for eons of time./ 

One is tempted to get emotional about the cruelty of a screech owl taking a young 
robin, a snake taking a gopher, or a wolf pack killing a tired old moose* But 
it's all nature's way. Wolves don f t have captive bolt pistols or death chambers 
of CO^that can be used' in the civilized slaughterhouse of modern man. 

Death is a necessity so there can be new life. * : \ 

Living things must struggle with' one another for survival because too many of 
every living thing is produced. 



^Patterns For Preservation, David Tillotson, Great Northern Publishing Corporation, 
Milwaukee, Wisconsin, 1969, pp. 349-350* 
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ant 

bacter i a 
bat 

cactus 

camel 

centipede 

co I d 

coyote 

cr icket 

deer 

dove 

drought 

dry 



falcon 

flycatcher 

fox 

fungi 

gerbi \ 

heat ; 

hot 

Insect 

jackrabbjt 

larvae 

lizard 

mold v 

oriole 



qua I I 

rabbit 

rat 

roadrunner 
sand 

scorpion 

shrew 

snake 

sunny 

toad 

turtle 

vulture 
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animal 
ant » 

/antelope 
bacteria 
bird 
bison 
buffalo 
bush 
cardinal 
cattle 



coyote 

earthworm 
fox 

funei 

gopher 
grass 
grouse 
hamster 
hare : % 



leaf 

mole 

mouae 

pheasant 

pronghorn 

quail 

rabbit 

rat 

rattlesnake 
raven 



seed 

shrub 

skunk 

snake 

sdil 

weed 

wolf 

worn 
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0 APPENDIX P 

Pield Ttip 

\ < 
The following material pertains to the field trip preparation, activities, and 
itnmediate fo,llow~up in the classroom. £ 



Sample Request to Principal for Pield Trip . • ,<.».... F-2 

Field'Trip Guidelines for Principals ........ . . . F-3 

Sample Letter to the Student's Parents (Choose only one) 

1. Requiring a parent signature (Use if the 

principal requests signatures) • . . . . . F~4 

2. Hot requiring parent sisnatute F-5 

Data Sheet (Make two copies for each student) . , • . * « F-6 

Piold Trip Schedule ........ F-7 \, 

General Directions for Group Leaders . • . . > * . . Jt m 1 , \ 

Information for Group Leaders to Give Students • • • F-8 • ^ s 

River Road Trip Sites ........ . . * ...... . H>( 

Lecompton Area History • • • F-ll 

Field Trip Guide * ft . F-15 

Aids for Group Leaders • • F-18 

Sample Trail Directions .; • • • . • • • F-23 

Field Trip Summary Guide . • «•••.••......••• F-»2A 

Habitat Studies Comparison Sheet . » . F-25 
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THE TOPEKA PUBLIC SCHOOLS 
REQUEST TO PRINCIPAL FOR FIELD TRIP 
Elementary Schools 



Date Submitted 



Any classroom teacher who plans to take a group of students on a field trip should 
discuss the details of* the trip with the principal of the school in advance of the 
date for the trip. In most cases, this planning with the principal should be done 
two weeks in advance of the trip. This form should be properly completed in dupli- 
cate and signed by the teacher and the principal. One copy is filed in the office 
of the principal and the duplicate is sent to the Office of Instruction tq be 
filed there. 

School | Grade Number of Pupils 

Date of Trip Leave Return 



Description of Trip: Leadership will be provided by the Environmental Education 
Project Staff. The trip will include an environmental study of 1) points of 
interest alonft the south side of the Kans as River r and 2) the environmental 
study site at Perry Reservoir . ' — 



Objectives of Jrip: 1) To allow the students to view examples of how man is 
usinfl his environment. \ __ - ■ 

2) To relate the concepts developed during the pre-trip study to the natural 11 
or real environment. , , 

3) To provide each student an opportunity to use the senses and strand con- 
cepts in observing a "natural*' area. J. , _ 

4) To collect data from various type? of habitats for comparative studies. 

5) To develop in each student interest in protecting and maintaining a 
quality environment. :| 



.... \ ■ ■ # 

Hearts of Transportation: School buses will be provided by the Environmental 



ducat ion Project. 



Required Cost Per Studen t Hone other than bringing a sack lunch* 



Teacher 1 s Signature^ 



; I approve the above request and accept responsibilities for the field trip as 
"stated in the guidelines on the reverse side* . 

i ' ■ - ; , ■■■■ 

O Principal's Signs tuft S' ' _'_ Dat e • 
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FIELD TRIP GUIDELINES FOR PRINCIPALS 

1. Pave definite educational objectives and procedures for evaluation been 
established? 

2. Is the field trip appropriate for the ape level and/or subject area? And 
can it: meet established objectives? 

3. Are* the educational outcomes commensurate with the time taken from the 
repular instructional program? 

4. Have the students been adequately prepared to make the field trip a worth- 
while experience? 

5. Itas the teacher made adequate arrangements at the f£eld trip site? (Dates, 
time schedule, guides, safety measures, proper dres&, etc.?) 

6. Have any of the students within the teacher's group been denied the oppor- 
tunity to participate? If so, was eood judgment used in making the . 
decision? 

7. Tave arrangements been made for those students who are not participating? 
3. Are you aware of the length of time the students will be away from your 

building? 

9. Does the field trip conflict with other scheduled school activities? 

10. Have arrangements been made for student^ to be absent from other classes 
and to do madeup work? v 

11. Are substitute teachers needed? 

12. Kave parents been notified of the field trip and been given an opp.otrunity 
to notify the school and ask that their child £e excused from the trip? 

13. Do you havfc on file a parent-signed pupil infomation record fpr each child 
giving permission for field trips (Item 164)? (Principals may wish to require 
sipned parental permission slips for specific individual trips.) 

14. Are the transportaiton arrangements adequate and safe? Are the vehicles 
adequately insured? (Remember that student drivers are not permitted to 
transport other students.) 

15. Is each student required to pay a fee? If so, do you ktaow the total charge 
and what expenses it covers? 

16. Have you made arrangements for those students who state they cannot "afford" 
the field trip fee? 

17. I'ave arrangements been made for emergency situations? 

13 ? l!as the field trip form been completed In detail and filed with the desig- 
nated offices? 

19. Does this fi^ld trip conflict with Topeka Plan Policy No. 11220 (1) which 
prohibits "the giving or attending of paid "perf otmances during the school 
day for which tickets will be sold or admission charged to students"? 
(This includes commercial movie and theatrical productions.) 

20. If you have doubts concerning this trip, have you discussed them with the 
departmental supervisor or office of Instruction? 9 

21. Are you, as principal, "ready and willing'' to accept your official respon- 
sibility for this field trip? * 
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The Topeka Public and Parochial Schools 
Unified School District Ho. 501 
Environmental Education Demonstration Project 
Phone. 232-9374 
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Dear Parent: 

• i 

Your child's class Is studying about the environment. This; special study is 
possible partly because of the approval of a federally funded Environmental Educa- 
tion Project. Materials and information developed by the project staff, teachers, 
and community resource persons are used to teach this program. This study includes 
classroom work/ a field trip, and follow-up activities in the classroom. 

f .fe are planning to take an all day" field trip to Perry Lake o n Me will 

leave the school a t o 'clock and return b y r , so it will be necessary "for 
each student to bring a sack lunch. A school bus and a driver will be furnished by 
the environmental project. If weather permits, the route to the, lake will include 
traveling by the Du Pont and Kansas Power andj*ight~plant9r~an* continuing alorifc 
the river road to Lecompton and acrpss^the river to an ecology site on the east 
side of Perry Lake. < 

At least one adult willTbe present on the trip for each ten students. If you 
would like to^go^along as a visitor, volunteer, or teacher's helper , please 

conta^j^ : yotff8chool. ( 

"Please make sure your child is dressed for being out in the weather all day and 
for valking through rou^h areas. 

Before we are allowed to take your child on this. field trip, you must complete 
the form below and return it to the school. 



ENVIRONMENTAL EDUCATION FIELD TRIP 



I j>ive my permission f or_^ 

education field trip to Lake Perry on 
ties involved with the trip. 



Emergency Information; 

Home Phon e 

Address 



_to go on the environmental 
and to take part in the activi- 



Alternate Phone 



Doctor's Name 



Please, list any physical litaitati 
this trip: 



n? your child has that tja^Should be aware of on 




Doctor's Pho 



Signature of Parent 

IF YOU WULD BE INTERESTED IN SERVING AS A VOLUNTEER on some of our future field 
trips , please indicate below the grade level with which you would like to help. 
You would be trained for any trip before being put in charge of a small group of „ 
students. - : 

Level: • E lementary J r. High Sr. High 
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The Topeka Public and Parochial Schools 
• Unified School District Mo. 501 
Environmental Education Demonstration Project 
Phone: 232-9374 



Dear Parent: 



Your child's class is involved in a special study of the environment. This special 
study is possible jpartly because of a federally funded Environmental Education 
Project presently working with the public and parochial schools of Topeka. fiater- 
ials and information used in this study have been developed by the project staff, 
teachers, and community resource persons. This study includes classroom prepara- 
tion, a field trip experience, and follow-up activities in the classroom. 

We are planning to take an all day field trip to Perry Lake o n We will 

leave the school a t o 'clock and return by , so it will be necessary for 

each student to bring a sack lunch/ A school bus and a driver will be furnished 

by the environmental project. If weather permits, the rout6 to the lake will 

include traveling by the Du Pont and foinsas Power and Light plants, and continuing 
along the river road to Lecompton and across the river to an ecology site on the 
east side of Perry Lake. , 

Uhile at the Perry site,< your child will study: 1) interrelationships between 
plants and animals, 2) similarities and differences between a woodland area, grass- 
land area, a pond, and trie lake shore, 3) the effects jion-living factors have on 
the life present in a given areai 4) the effects man has on the environment, and - 
5) use of the senses to observe the environment. 

At least one adult will be present for every ten students present on the field 
trip. If you would like to go along as a visitor, please contact the school. 

Please make sure your child is properly dressed to be in the out-of-doors. If 
possible, have your child 'layer dress* 1 so they can remove a series of sweaters 
as the day warms, rather than removing one coat. Due to the presence of rocks 
and thorns at, the Perry Site, it would be best if your, child wore hard-soled shoes 
In case of extreme weather conditions, the field trip wt'il be rescheduled. You 
will be notified of the new field trip date. 1 , 

V 

The Environmental Education Project uses volunteers to assist with all field trip 
activities. If you would be interested in becoming a volunteer for future field 
trips, please call the office, at 232-4374. Ue are working w^th f ourth-gradei 
sixth-grade, special education, junior high and senior high students. Regardless 
of the student level you night volunteer to work with, we will provide training 
for you before you will be given the responsibility of working with students. 

( If you do not with your child to take part in this field trip, please contact 
the school principal. < * 



DATA SHEET 



Statjon Type , Name 



WEATHER CONDITIONS/ < , S' 

'sunny t p art I y c I oudy c I oud y t r ra iny 

sultry (humid hot warm cool calm 



_ goo I _ 

w I ndy _s I i ght breeze_ J\ I r Tettp* .»..•, ° F °C 

PRODUCERS: / 

yoOng trees fr Id trees shrubs or bushes 



vines r m oss algae g ras.s pother green plants^ 

PLANT DESCRIPTION: 

tal 1 mediu m^ short estimated height of ; 

tallest plants w oody plants not woody (herbaceous)^ 



SHADE: 

part of day m ost of day _jione of day_ 

a J I day What will cause, the shade? " 



SLOPE: . 

stee p s I I ght flat % Indicate direction 

of s I ope 



SOILsf (Use only fop grass and wood area) 

har d soft dry m o ! st wet 

erosion s I gns Sol ( Temp, ° F u °C 

GROUND COVER: 

tyke of decaying matter f • ; b _' 



Jjt the decay I ng matter th Ick th I n or m I ss I ng 

* . Is the ground rocky ? A re the plants together o r 

widely spaced ? "r"' ' 

V WATER: (Use only for pond and lakeshore area) s / 

sma) 1 waves ^ I arge wave s m edium-size waves * ■; 

cj ear water c loudy water _ r m uddy water 

shoreline ber ey '* d ecayed matter along shore 1 1 n o 

/ Water <^emp, \ °t °C / 1 ~V 

> 1 ■ \ ■ l . + 

. \ ' • " " ' 1 ! ' ; 

* \ • ' ' 

On the back of this she^t, construct a food web for this area.,' 
Be sure to Include producers, consumers, and decomposers. 
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LAKE PERRY FIELD TRIP SCHEDULE 

8:45 - 8:55 Load Students at School 
0: 55 - 10:30 Travel by way of river road 

(south side of Kansas Riveif, see .< 
. * river road sites) * 
10 $ 30— 12:00 Morning observation using Jft'ft ' 

senses and strand concepts 
124 00 - 12:30 Eat and move 'to starting points 
1 r for station studies 

12? 30 - 2:15 !!abitat studies using data sheets 
; N 2;30~ r Load bus and leave site. Cider slush? 

GENERAL DIRECTIONS FOR GROUP LEADERS 

1) Have a group roll call system: students riiinbet off or a sinilar nethdd 
whereby the p.roup can be quickly checked. 

2) Provide each student with a drinking cup r thermometer, clipboard, and hand 
lens at appropriate time. j ' 

3) Collect any equipment used by the students at the end of the session. 

4) .Allow some time for students; to use the restroous. Avoid congestion by 

having them go when no other group is present. ' \ 

5) Collect small water samples ffcom either pond or lake or both during the 
afternoon, The leader should gather the water samples immediately after 
students have filled the container. 

6) Be sure your group stays together. 

7) Emphasise leaving the area as little disturbed as possible, 

8) In case of a student'Hnjury, , have the student r^in q^iet until #ither a 
project staff person qr classroom teacher is located. They yiU then decide 
appropriate action, Severe bleeding or stopage of breathing requires immediate 
and appropriate action. , ) 

D) Avoid talking abbut something while on the.trnil until' „t he entire group , has 
caught up to you. If /possible,, try to get tho^grbup in a half-circle around 
you before you start talking/ • " " * ? 

10) Don't make a walking marathon, spend some time sitting and discussing various 
< interrelationships. 



11) Lecture &s little aa possible. Ask leading questions to stiplate the parti- 
cipation. Answer * * * ^. ^ t - 1 *- 
giving t the correct 



cipation. | Answer a question with a question which- Vlil guitfe hito toyaiM 
it answer. (Don* t ovetdo this technique) % \\ 



12) Be enthusiastic in your approach to each topic on the trip, tfhat is "old 
stuff to ypu is probably new to the group. 



13) Don't bluff r If you cannot answer a question, say so f Make a not* of it so 
CD L you can 4at6r follow it ju>. ' 
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14) Involve the group actively during the trip. As nuch as possible, encourage 
the use of all senses. ' 

15) If, a student discovers something exciting, stbp and discuss it* You can 
Ret bach to your topic Inter. 

16) Avoid overdoing detailed and, complicated explanations. Keep things simple 
and general . , 

17) Avoid a taxonomy (naming) trip. Giving nar*es first pauses closure on a 
ttopic* 

10) , Guide student observation toward details of plants and animals, but also be 
sure they are aware of overall relationships, interactions, and patterns. 

10) Usejquestions to guide student. observation. 

20) Divide the time so students will be able to view various types of habitats* 



INFORMATION FOR GROUP LEADERS TO GIVE STUDENTS 



Explain that: 



1) tt will be a physically more demanding day than being in the classroom.. 
They x*ill need to accept this and not spoil the day for others by complaining 
(cold, tired, etc.) 

2) The students will need to stay close to the leader so they can hear and not 
. get lost. 

3) The students are hot to disturb nearby groups by yelling or otherwise 
distracting them. 

4) The students are" to disturb nature as little as possible, replace any rocks 
or other objects they move. , , 

5) The students are responsible 'for the equipment they are using and are to 
return it to the group leader at the end of each session. 

6) The students are to keep their drinking cup ail day. 

7) l/hen walking downhill, they should step sideways. * , . ' 

8) They are to follow the leader's directions and instructions at all timps. 
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RIVER ROAD TRIP SITES 



(South Side of Kansas Rivet) 

Hg^Hpu sing Developing - Itostly developed since i960. What type .of land was 
taken? Which type of housing requires the greatest amount of land per person, 
apartments or private houses? v ' - 

Trailer Court - Mote arrangement and spacing. IThy not build permanent housing? 
Why are most of the trailer houses set with long axis north-soutji? Ib this a 
typical trailer court? 

KPL * Kansas Power and Light provides electricity. What do they burn to >make 
power? Who uses the electricity?* Do they have waste products? What are the big 
tanks out front? < 

Du Pont -* Makes cellophane. What's cellophane made from? How is it used? How 
- many people work for Du Pont? Do they have pollution problems? How does cello- 
phane differ from plastic? 

farm Crops - Supplies food for man and beast. What plant and animal crops are 
, raised in this area? Do you eat any of them? What food do we cat. that are raised 
in this* area? < \ 

Rock Fence - Why was the fence made ; 6f rocks and not Wood posts and wire? \What 
type of material is ysed today in building fences? 

River Flood Plain - A, flood plairi is the flat area next to the river banks which 
is flooded during hea\^y rains. Is the river always in the. center of , the flood 
plain? Itov was the flood plain formed? Does the flood plain make good farm land? 
Doed the river change its location? How is the land above the flood plain used 
by farmers? 

Water, Pump Station --Supplies rural people with water. Why do they not\^se private 
wells? ' How does this water system compare to a city water system? \ 

Trash Dumping/ ,- Note the various places people have dumped trash on the roadside. 
Why do people dump trash this way? How would you feel if you owned the lftnd where 
people throw their trash? Is the dumping by city* or farm people? Whait is being 
. done by the government people to curH trash dumping along the roadsides? What is 
,the greatest problem created by trash dumping? * 

County Line - tlote change in road. What two counties meet?* When were the counties 
established^ ■ - 

Gr owth Patterns on Hillside - Beneath the trees on the hillside note that some 
places there s is undergrowth , some places it is bare, and some places have thin 
undergrowth. Try to explain this difference* ,t 

Railroad *■ Note the railroad runs in the edge of , the flood plain. Why? What* 
advantage is it to keep the railroad within the flood plain? 

Sand Bars - Note the large masses of sand in the river, Where does it come from? 
Did the river once carry more water than at present? Did the river influence the 
settling of Kansas? Can you tell which direction the river is mpvirig by the loca- 
0 tion of the aand bars? Is the water dirty? If so, how did the dirt g^t' into^the 
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Lecompton - ttas once a pro-slave cemer in Kansas. Read the article explaining 
the Lecompton History that is included in the unit material* Why was Lecompton 
not made the capital of Kansas? 

Constitution Hall - How nany years old must the Constitution Hall building be? 
why. was the first constitution that uaa written foif Kansas not used when Kansas 
became a state? < 

Lane University - Was Luilt on foundation intended f.r capital building. Presi- 
dent Eisenhower's parents attended Lane University and t/ere married in Lecompton, 
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LECOMPTON - BRIEF OVERALL HISTORY 

Daniel Boone's nephew belonged to a company (working for the government) to find 
*ood townsitea. They camped on the bluff overlooking the town and decided its 
location. They called it Bald Eagle because an Tagle' flew out as they were dis- 
cussing names. They felt the site was good because there were seven hills, just 
like in Rone. The fitst citizens changed the name to, Lecompton for Judge Lecompte, 
The town was founded in 1354. , >\ ' \. ' « 

Lecompton was chosen to bp the pro-slave, Kansas capital in 1855 and the capitol 
building was feegun. The town reached its height of prosperity between 1857 and 
1850. There were about 1,000 people and lots were sold for b'etween $500 and$l,000. 
They could later be bought fpr $25. The town was filled with pro-slave politicians 
and land speculators and was the site of several small battles between the free 
staters of Lawrence and Big Springs and the prb-slavere df the area. Thf first 
territorial governor built a beautiful, quite elegant home here, but it has since 
been dismantled. At one time, Lecompton was known as "The Hall, Street .of $hel!est. n 
However, when Kansas cane in as a free state, Lecompton was- reduced to a small town. 
The foundation of the pr6-slave capitol building later became Laps University. For 
further information see the historic buildings and river history listings. 

LECOMPTOU * 

(Historical points as approached from 40 North, on Lecompton Road) 

, !/• ! " 

1. Fort TitUs . : % 
Ruins of old F&rt Titxxe (no longer visible) are in the area of the? propane 
tanks south* of Lecompton. This was a small* fort, built by pro-slayers, of 
double log walls duting pro-slave and free state hostilities. It was used 

J by 13 Lecompton men to ho^d off a large number of Lawrence free staters. 
Lawrence, however t had a cannon and the rest of the townsmen* took off across 
the river for safety/ The men at the fort surrendered after the cannon was \ 
used, but escaped quickly* ' ' 

2. Lane University - Capitol Foundations V ! 
Construction began in 1855. . 

a. Behind the old high school >i.s an old s|one building/ This was originally 
. , to have been the Kansas capital but moriejr ($50,000 from the U.S. Govern- * 

ment) ran out after the foundation and first story walls were built. It 
yas to have two large wings added but the foundation of these is now ^ 
covered . 

b. When Lawrence free stat£rs/massed on the bluff to the Fast to demand their 
< governor (Robinson) be released (hfe was jailed on charges of treason because 

the free state party was not yet recognized as the government of Kansas, and 
he was touring as governor) the townsmen took refuge in the half-finished 
: buildirtg. ' The U.S. Calvary at Thacket heard the, shooting and came rushing 

"to the rescue wifefc banners waving and trumpets blaring. They pursuaded the 
• Lawrence men to leave. ■ % . 

c. Kane j University bought the property and in 1802 townsmen finished a new 
university on the old capital foundations. Eisenhower's parents met at 

*Lane atfd were married in Lecompton. ^ ^ . 
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3. Constitution Hall 1 ' , % - V 

This building Is inside the "torn ijtself and Is still In use as a lodge h§ll. 
It is unaltered in looks. This wafe the site of the signing of the first , v 
pro-slave Kansa^ constitution. 1 

4. Old jail ruins 

The ruins^are just behind the Constitution Hall on private property. Students 
way stand on the Hall grounds to look but are not to go onto the property with 
the jail ruins. This Is the jail in which Governor Robinson was kept in 1€56, 

v '* '. • k ' ' - . . < , ■ 

RIVER AREA HISTORY , . ^ 

1. The river was originally deeper and swifter* A sycamore log ferry was used 

to cross the river in 1R54 at the time the area was opened to white settlers.* 
A 20 foot log, 5 feet wide was hollowed out 2 feet deep and was called the \ 
'Fairy Queen'*. It managed to cross the rapid river using only one paddle. , 
The charge was $2.50 a crossing., r ' * 

* * " . _.- ■ * * 

2. * Later a ferry boat made of boards (16 feet long 9 12 feet wide) was anchored by 

tables to stout trees on either bank; and maneuvered by pulley* The ferry , 
could carry »a stagecoach and six or eight .horses, but was usable only during. 
daylights Occasionally the cable.broke when the river was very rapid and the 
ferry, pfus passengers, were rescued from a sandbar downstream. 

3. Pontbon Bridge , 

Many small boats were* chained together and a plank buil<J across them as a 
bridge. . % . , v / 

4. Ruins of an old ferty landing (built up of rocks and dirt) is still slightly 
visible approximately under the^ power lines running to the West of the new 
bridge. This is also the site 6f the olti. depot'.* A-coal or grain ahute' 
remains. ■ * , 



'5. Steanboats- 

Frort Kansas City to Manhattan, steamboats carried freight and passenger^. 
.This. was discontinued in 1C6$ due to dam construction at Lawrence. Many -of 
the 20^ Colorfully paint^/ateaslboallB had to te rescued from the mxW' sand- i 
bar's, tiidian canoes also carried goods and passengers. 

5 * 

6. Recreation 1 ; 

During \terycold winters^ people could ice skate to Lawrence and back for 
jrecreatijbh. Horseback riding was also popular- in Lecompton and large groups A 
yent/fo^ daytime and midnight rides* together. ' 



%, 
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BIG SPRINGS, 



. (South of Lecotiigt'drf on Highway 40) 



1. This , was the site the first free state Convention in SepteraBer 1055. the* 
barn which may have been -the original site- of 'the convention is visible from 
the road. It is now a part-time museum run by Mr. A, \U Schwanke. 

2. Dip, Springs was a watering place on ^life-*t>Id Oregon Trail, It was known as the * 
forks because here the t^raffixr frop Independence, Missouri spread out to cross 
the river at various points »Q Bit Springs was vaJuabfe because, there were 
several large, dependable, springs and/ponds in the area, Map, the grass was, 

* sufficient for feeding the large number of cattle and horses waiting to cross , 
the river. . * 

In 1844, 10,000 people in covered v/agons waited at Big Springs for the spring 
floods to dissipate so they could cross the Kansas River., * 

The Oregon Trail was in heavy use from the early 1840 r s to 1869 when the v 
railroad came iru * /' « . : . / 

V . ■ ' • / ■ ■: - - • ■■■ ■■ 

Faint ruts are still visible from the west; side of Lecompton Road, just past .. \ 

the, junction of Lecomptbn Road and Highway 40. This should help %o poinp out> ' 
tl\e lasting effect tjjilt man can foake in fyis environment, 'The .original , ruts / ' 
- - have probably been perpetuated by erosion after the earth was deeply' rut ted 
by the heavy* traff ic, - / ... J j 

: • / . , , RESOURCES* f~\ O v ' ' 

Collections * of tfte kan^as State Historical Society, .1909-4910 , "The Story of, 
Lecompton, u art Address by Ely Ifoore, 1907, - / • 

This is a/'interesting, folksy account of early Lecotupton by one of the fiijst 
settlers. It would be good reading tot some* older ^students in that it gives : 
a view of even tfb from the ^ecompton aide rather t>um the usual free state < • * 
interpretation* . s • ' i ' 

.Early History, of Lecompton , Kansas and /its* Vicinity . "Lecompton Rural High School, 

1934. ^ . ; v - \ : ~n •■ \ * ? v . - 

• This is, a history of early;Lecompton and has a description of the historic 
buildings and th*ir functions. There ate pictures of some buildings Which 
have since been torn down. 

History of the State of Kansas, , A, T, Andreas, Chicago, 189.3. % p. 352 -"Lecompton 
History/' p. -353 :i Big Springs, " p. ^84 "Tecumseh," p, 308 /'Douglas County. 15 * > 

; - . • • • * ' , * \ ' * 

Douglas County Clippings, Vol, 3,, Kansas City Journal,. September 1902, r, Jn Days * 

of Lec<5tapton. 4 ' : % w / 

i» • . ■ - * , * - . f • 

A short history. * • v \ . : - * 

* " . , ' • •; ■ ' . , ^ ; » ' " / 



v *These items are available from the Top&ta Historical Museum Library 

o i: ■■■ ;. J ■ • ■ '■' ■ ' 
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LOCAL REFERENCE PEOPLE 



Lecompton 

llrs. Frank rr aiters— -sixth grade teacher and resident of Lecompton. 
made a study of the history and uses it with her own classes. 

Ri<> Springs 

Mr. A, W. Schwanke owns the old barn, r'ating fron Oregon Trail da? 
small nuseun of articles he has collected. The museum is not gen 
but could be by appointment if interested in further history of 0* 
and first free state party. 



F~15 



FIELD TRIP GUIDE 



This guide is intended for use by the leaders during the field trip. 

For further examples and suggestions of ideas for use during either the morning 
or afternoon read the following appendix material ' Aids For Group Leaders. 11 



Homing, Session at Lake Perry 10,30 - 12:00 

Give each student a hand lens and show how it is used. Don't forget to collect 
then at the end of the session!* 

During this session, help the students use each of the five senses, use the straud 
concepts to observe local examples of food chains, determine the basic needs of 
plants and anirials and discuss how the organisms meet these needs, and discuss the 
natter cycle. The following concepts should be covered using a similar example. 
These concepts can be combined. 

Concept Example 

Senses 



Feel 

Smell 
Sif>ht 

Taste 

Hearing 

Strands 

Similarity 

Variation 

Adaptation 
Change 



Touch surface of leaves, bark, v/orn rocks and freshly broken 
rock* 

Smell soil, crushed leaves, and flowers. 

Have each student select one thing he sees and describe it the 
best he can* 

Taste only things you are sure are safe , such as fcrass, noss, 
and alpae. 

Towards the end of the session, sit quietly and listen for 
sounds produced by living and non-living things. 



Lead discussion describing how two trees (hickory and elm) 
are alike. 

Discuss and compare differences. Use tree leaves (oak and 
walnut)* plants on top of the hill and those on the bottom; 
bark patterns on trees. 

Examine the thorns on a gooseberry plant or locus tree. Some 
plants crow better in sunny areas, other in the shade. 

Discuss how the Lake Perry area will change with different 
seasons* Uhat did it look like one million years ago? 
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Concept 
Strands 

Interaction 

Patterns 

Basic T !eeds 
Animals 

Plants 

Matter Cycle 
Plant Haste 
Animal Uaste 
Vf atter Cycle 

Food Chain 
Producer 

Consumer 

Decomposers 
Food Chain 



Example 



Find evidence of animals eating—holes in leaves and nutshells, 
Finr* tall trees shading undergrowth, wind blowing leaves; rocks 
weathering* lo*s decaying* 

Look for patterns in leaf veins v leaf margins, tree limbs v tree 
bark, plant growth, bird nests, waves, and rocks. 



Animals need food for energy from green plants or other animals 
that have eaten green plants ; oxygen from the air and water 
from a lake, pond, or stream. 

Discuss what the preen plants need in order to live: carbon 
dioxide from the air, water and minerals from the soil, a*d 
energy from the sun. 



Green plants release excess oxygen into the air. 

Animals release carbon dioxide and undigested matter. 

Discuss the movements of matter from the soil, through the food 
cnain, and back into the soil. Discuss the exchange of oxygen 
and carbon dioxide between plants and animals. 



Have the students point out examples of producers (green plants) 
in the area: trees, shrubs, alpae* moss, weeds, grass. 

Find examples based on observation and evidence? teeth marks, 
tracks, and animals. 

Find examples: fungi, mold, worms. 

Based on the evidence observed, develop food chains for the 
area. Start each food chain with a producer, include at least 
one consumer and end with a decomposer. Example: (shrub — deer- 
coyote — bacteris) > (algae—minnow — crayfish — catfish — bacteria) ... 
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Afternoon Session (Habitat Stud ies) 12:30 - 2:15 

Each student will be provided with a clip board, thermometer, conpass, and two 
copies of the data sheets (see unit page F-6) . Students should have pencils, but 
each leader will need extras. 

Observations will be made of plants and animals in a woodland, grassland, pond, and 
lakeshore. A data sheet will be completed in two of the areas selected by the 
Leader. See page 29 in the unit for more details. 



Directions for Using the Data Sheet 
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Station Type Indicate the type of area bein* observed - woods, grassland, pond. 

Producers: Discuss the role of producers (making food), then check the groups of 
producers found in the area bein<» studied. What are the basic needs 
of the producers and where do the producers obtain these materials? 

Plant Description- Discuss relative value of words like tall and short. Let the 
students complete their sheet. Do not try to have all students agree 
on one specific answer. 

Ground Cover: Emphasize variation in types of decaying matter with types of plants 
present. Relate size of plants to space between plants. 

Shade: Pxelate angle of sun, presence of trees, and slope of hills to the length 
of exposure. 

leather Condition^ Check the terms that best describe the specific area you are 
in. 

Air Temperature - Be sure students hold the thermometer away from their body at 
least six inches for one minute before reading. 

Soil - Feel with fingers. 

Erosion Signs - Compare erosion in the area with that viewed near Lecompton. 

Soil Temperature - Di^ a small hole one-inch deep with a stick or pencil, then 
place the thermometer in it/ Do not push the thermometer into the 
f round as it will break. 

Clear, Cloudy, Muddy Water - Place a small sample of water into a clear bottle 
and observe. Compare the sample to the larger body of water. 

Uater Temperature - Be sure to measure air temperature first— a vet thermometer 
will not measure air temperature accurately on a windy day. 

Food Web: Draw a six-inch circle on the back of the page and make dots every inch 
around the circle. Now start naming plants and animals that live in 
the area. Place their names outside the circle by the dots. Be sure 
your food web includes producers, consumers, and deocmposers. Draw 
lines indicating what eats what. 
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AIDS FOR GROUP LEADERS 



As each group will encounter different environmental situations, no set guidelines 
can be formulated. The following are suggested guide questions, each set based on 
the group stopping at a given type of location, 

A) Woodland 

1) What is the overall pattern of tree growth? (loose, tight, many branches, 
fet* branches, leaning one direction, biv, branches, small branches, large 
tall trunk, branched trunk, distribution of branches around the trunk) 

?) Uhat are some patterns produced by tree parts? (leaf veins, leaf margins, 
leaC arran3enents, bark of older parts, bark of young twigs, bud arrange- 
ment bud cover, growth of lichens on trees, angle of branches, insect 
damage to tree leaves) (Use sense of touch, smell, and taste as well as 
sight where possible) 

3) What organisms depend on the tree? (Insect damage, bird nest, insect 
homes in bark, mammal homes* evidence of squirrels eatinn) 

4) Uhat are some signs of interaction of the tree with other environmental 
factors? (birds lighting on branches, wind moving leaves, roots in soil, 
effect on other vegetation around, role in carbon dioxide-oxygen cycle , 
weather affects) 

5) What role does the tree play in the food web? (producer for many 
organisms) 

6) How is a specific tree different and similar to surrounding trees? (size, 
age, patterns of parts) 

7) l?ow is the tree similar to surrounding vegetation? (attached to soil, net 
as producers) 

3) How many,, and what, colors can be found on the tree? (several by close 
observation) 

9) Are there any signs indicating the tree is reproducing its kind? (seed, 
fruit) 

10) Does a crushed leaf produce a definite smell? 

11) Has nan influenced the tree? 

12) What grows directly under the tree? 

13) What type of shadow is produced by the tree? 

14) What adaptations does the tree have for protection? (thorns, thick bark, 
sticky . sap). ■ ^'^0^ 



15) 



Does the tree produce any sound? 
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16) List adjectives that can describe £he tree. 

17) !!ow has the tree adapted to the season? 

13) How has the tree's location affected its growth? 

19) How many types of trees can be found in a 30 foot circle? 

20) What plants can be found growing on the trees? 

21) Which type of tree is most common? 

22) i!ow do plants travel, or do they? 

23) l^hat types of organisms are associated with dead trees? 

24) Can you tell where last year's leaves were attached? 

25) Where are wooded areas located? 

26) Are all buds the sane shape and arranged in the sane pattern? 

Grassland 

1) Is there only one type of plant? 

2) Is all grass alike? (margins of blade, base shapes, vein pattern, feel, 
texture, color, smell) 

3) Where does grass grow? Do different grasses grow in different habitats? 

4) Are all plants the same height in grassland areas? 

5) What animals are found in grassland areas? (Look not only at the top of 
the grass, but also near and in the soil surface) 

6) In what way has grass adapted to allow animal traffic and wind movement? 
(very flexible blades) 

7) What is the root pattern of grass plants? 

8) tJhat is the role of grass in the food chain? 

9) What type of consumers are found in the grassland? 

10) Is there any evidence of large animals being in the grassland? (grazing, 
tracks, waste material) 

11) What type or variety of insects are present? 

12) How has man influenced the area? 

13) IThat sound can one hear from the grassland area? 

14) What evidence can be found to show nature reuses matter? (decaying matter) 
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15 
16 
17 
18 
19 
20 
21 
22 



Are there any indications of reproduction? 
Are there any indications that the area is changing? 
How are organisms usin? the area? (hemes, food, protection) 
How is the season reflected in the grassland? 
V/hat smells are present in grasslands? 

Can you detect any communications occurring between organisms? 
Is there any evidence of organizational patterns present? (insects) 
What do some plant seeds taste like? 

locky Area 

1) Is the area rocky, due to natural or raanmade factors? 

2) Uhat patterns can be observed in the rocks? 

3) Feel the rock, is it smooth or rough? Sharp or rounded edges? 

4) Are all rocks the sane size? -What causes differences? 

5) What affect does leather appear to have on the roc!;s? 

6) IJhat animals associate with the rocks? 

7) What plants associate with the rocks? 
3) Is the soil different around rocks? 

9) Hov; do you communicate with a rock — or do you? 

10) Of what value are rocks to animals? 

11) What about the rock tells how long it has been exposed? (The sharp and 
rounded edges) 

12) Are the size and weight of rocks always proportioned? 

13) Do rocks move? How? 

14) Any evidence of former life? 

15) Any forms of erosion present? 



D) Water Area 



1) VJhat ar e some adaptations of Animals that allow thett to survive, either 
partially or completely in water? 
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2) 



What vegetation is found in the water? 



3) 



\Jhnt is different about the soil around water? 



A) 



What evidence is there of other organisms using the watei? 



5) 



How do the various organisms interact? 



6) 



Are there any smells associated with water? If so, describe. 



7) 



How do the water organisms depend on the surrounding area? 



8) 



What is found where the water and soil meet? 



9) t^hat color was the water? 

10) Are there any Indicatiors of seasonal influence? 

11) Where are the plants located within the water? 

12) What is different about the plants at the water's edge as compared to 
those a few feet out? 

13) Do all sides of the pond appear to support some vegetation? 

14) What interaction has occurred between the water and the surrounding sr>il? 



Summary Questions • 

1) What type of vegetation is found where grassland rceets woodland? 

2) How has man changed the wildlife in the area? 

3) What are some ways the grassland inf luences the. water? (controls the 
washing of minerals into water) 

4) Does the position of the sun during the day influence the location of 
vegetation? 

5) What indications are there that the area is changing? (pond filling, 
young trees expanding into grassland) 

6) How has man modified the area? O'ost of the grassland was planted* 
burned the underbrush, construction of pond and lake, established recrea- 
tion area, mowed some of the grass) 

7) t/hat happens to the vegetation as one goes from the hilltop to the lake 
shore? 

8) What information should man collect before further modifying the area? 
(What organism will be destroyed? What erosion will be introduced? Will 
the value resulting frora the change be greater than the value lost?) 
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9), \J\\at x*ill be the natural changes for the area? 

10) How would you change this area? 

11) Can you find evidence indicating how the area was used before it became 
part of the Perry Reservoir? 

12) What natural resources are present on the site? 

13) Where does the water in the pond come from? 

14) Where does the water in the lake cone from? 

15) How many different ways can one pick up environmental communication? 
(use of all the senses) 

16) What danger signals can you read from the environment which tell you the 
land has been misused? 

17) What type of material is decomposing in each area? 
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SA^fPLE TRIAL "A" DIRECTIONS 

During the afternoon habitat study each group will follow a compass trail and 
complete data sheets comparing various habitats. Following is a sample set of 
trail directions used by one °roup. Leaders modify and change the trails to pre- 
vent wearing paths and to best utilize the area throughout the season. 



1. Start at outhouse SC8. 

:!ote the plants man has introduced into the area. 

2. Go 100 decrees south 100 paces. 

Do a grassland study plot at this location* Take a special note of the 
surrounding area, \lhat appears to be happening? 

3. Go 270 decrees west 70 paces* 

Examine the old dead tree, note animal homes, nans influence, and the 
natural process the area is undergoing. 

4. Go 210 decrees south by southwest GO paces. 

At this point note the invading of the grassland by trees. What type of 
trees are most common? 

5. Go 270 degrees west 70 paces. 

What is happening in this area? Are the trees nearly the same size? Can 
you find any hickory trees? If so, do they appear to be the same age? 
How can you tell? 

6. Go 340 degrees north by northwest 50 paces. 

Be careful not to slip on the rock while going downhill. Stop and do a 
woodland plot study at this point. This area has been burned over. 

7. Co 240 degrees west by southwest 150 paces. 

From this point do a study of the pond . 

0. Co 180 degrees south 100 paces. 

You are now in a woodland area that has not been burned. Compare it with 
the previously studied woodland area. 

9. Go 224 degrees southwest 53 paces, 

llotice the dead log and the natural community involved* 

10. Go 270 degrees west 74 paces. 

What happens to the wooded area? t/hat type of trees are most dominant? 
Do you see a sycamore tree? Ifoat is different about it? 

11. Continue 270 decrees west 150 paces to the lake shore line. 

,T hat is unusual about the oak trees you passed on the way? How has man 
influenced this area? What plants are found around the shoreline on the 
soil? What are the waved doing to the bank? What color is the water? 
Pill out a study sheet for the lake shore area* 



ERJC 



FIELD TRIP StnaiARY GUIDE 
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Use the last five to ten minutes of the tine with your $roup to review the items 
listed on this sheet. Thi3 is intended to: 1) summarize concepts and ideas for 
students, and ?.) give the group leader information from which he can modify future 
trips. 

Each student should be able to recall at least one example for each of the strand 
concepts and provide one instance in which each sense was used in observing. 

Wiat did they consider the most worthwhile during the field trip? 
Uhat did they dislike about the field trip? 
T That do they have questions about? 

Give an example for each of the following, as experienced during the field trip. 

Similarity - 

Variation - 

Patterns - 

Interaction - 

Change - 

Adaptation - 

Touching - 

Listening - 

Seeing - 

Smelling - 

Hote; This can also be used by the classroom teacher as a guide in a follow-up 
discussion. 
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